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1.0 INTRODUCTION 

 

This Project Report presents the findings of a field investigation and risk assessment for the Industrial 

Operations Area (IOA) Site (the Site) located at the former Naval Air Station (NAS) South Weymouth in 

Weymouth, Massachusetts.  The work was conducted by Tetra Tech, Inc. (Tetra Tech), on behalf of the 

Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic, under the Comprehensive Long-term 

Environmental Action Navy (CLEAN) Contract No. N62472-04-D-1001, Contract Task Order (CTO) WE11 

and under the direction of the Base Realignment and Closure (BRAC), Program Management Office 

(PMO), Northeast.   

 
1.1 SITE LOCATION AND BACKGROUND 

 
Former NAS South Weymouth (the Base) is located approximately 15 miles southeast of Boston, 

Massachusetts encompassing portions of Norfolk and Plymouth counties and the Towns of Weymouth, 

Abington, and Rockland, Massachusetts.  The IOA is located in the Town of Weymouth as shown on 

Figure 1-1. 

 
1.1.1 Site Location 

 
The Site covers approximately 20 acres and is located in the central part of the Base, east of the former 

north-south runway (17-35) and north of the former east-west runway (8-26).  The IOA contains: 13 

inactive buildings, including the power plant (Building 8), aircraft intermediate maintenance division 

(AIMD) facility (Building 117) and supply warehouse (Building 2); a water tower; a railroad spur; and a 

hazardous waste accumulation area.  Figure 1-2 presents a site plan depicting the IOA boundary and 

previously-investigated environmental sites within the IOA.  The figure also shows the zoning districts 

established by South Shore Tri-Town Development Corp. (SSTTDC) for the development of former NAS 

South Weymouth (SSTTDC, 2005).    

 
The Site is generally flat and mostly covered by asphalt or buildings; there are a few small grassy areas, 

generally around buildings, and sidewalks.  The horizontal extent of the IOA is defined as the outer 

perimeter of the area where industrial operations took place and is based on information from aerial 

photographs and previous investigations.  Industrial operations in these areas included, but were not 

limited to: storage of industrial materials, equipment and coal for the power plant; movement of materials 

by truck and along the railroad spur; and power plant operations.  The vertical boundary of the IOA is the 

water table, which is approximately 8 to 10 feet below ground surface (bgs) at the Site.   
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1.1.2 Previous Investigations 

  
The Navy has investigated 16 environmental sites within the IOA under various environmental programs, 

including: 8 Review Item Areas (RIAs) investigated under the Environmental Baseline Survey (EBS) 

program; 4 Areas of Concern (AOCs) investigated under the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA); and 4 petroleum sites investigated under provisions of the 

Massachusetts Contingency Plan (MCP).  The various investigations have led to closure of 12 of the sites 

with 4 sites remaining active.  The environmental sites and their regulatory status are listed below: 

 
RIAs: 

 RIA 16, Sewage lift station; closed in 2003 

 RIA 33, AIMD Building Shop; active 

 RIA 37, Courier Station (Drum Storage Area); closed in 2003 

 RIA 78B, underground storage tank (UST) 44 (Building 140); closed in 2003 

 RIA 82, Power House; active 

 RIA 88, AIMD (Building 117); closed in 2004 

 RIA 89, Courier Station (Septic System); closed in 2002 

 RIA 106, Fire House (Building 96); closed in 2004 

 
AOCs: 

 AOC 13, Soil along Railroad Tracks near Supply Warehouse; Record of Decision (ROD) signed April 

2006 

 AOC 14, Water Tower, stained soil; active 

 AOC 15, Water Tower, lead paint; ROD signed April 2006 

 AOC 83, Hazardous Waste Storage Area; active 

 
MCP Sites: 

 Aviation Gas USTs (Release Tracking Number [RTN] 3-19064); closed in 2001 

 Steam Plant, Building 8 (RTN 3-13157); closed in 2000 

 Supply UST, Building 14 (RTN 3-10316 and 3-15350); closed in 1998 

 Gas Station, Building 116 (RTN 3-14180 and 3-15516); closed in 1998 

 
Soil and groundwater quality analytical data for the environmental sites listed above were compiled and 

presented along with other information in the Industrial Operations Area Technical Memorandum (Tetra 

Tech, 2010).  This compilation of existing sample information and analytical data was requested during a 

Data Quality Objectives (DQO) meeting with the Navy, the United States Environmental Protection 

Agency (USEPA), and Massachusetts Department of Environmental Protection (MassDEP) to scope an 

additional investigation of the IOA Site.  The information was used by the project team to identify data 

gaps and assist in scoping a Sampling and Analysis Plan (SAP) (Tetra Tech, 2011b) to support additional 
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sampling activities at the IOA.  The Technical Memorandum determined that the existing groundwater 

data adequately documented the IOA groundwater conditions and no additional groundwater data 

collection was required.  The SAP therefore focused on collection of surface and subsurface soil samples 

to address the data gaps identified by the project team. 

 
1.2 SCOPE OF IOA FIELD INVESTIGATION 

 
The focus of the previous investigations at the environmental sites within the IOA was on known or 

suspected contaminant sources.  The objectives of the additional IOA investigation were to address 

potential low-level dispersed contamination due to the industrial operations in this portion of the Base and 

assess suspected subsurface contamination remaining from floor drain and potential UST releases (RIA 

33 and RIA 82, respectively).  The IOA SAP was designed to focus on areas not previously sampled 

based on a review of the historical dataset and to document the potential presence or lack of 

contaminants associated with operations conducted in the IOA.  The surface soil investigation was 

designed to fill data gaps in the types of contaminants, concentrations, and spatial patterns of the 

detected contaminants to fully characterize the Site.  The subsurface investigation targeted areas 

associated with the Building 117 floor drains (RIA 33) and the release associated with the Building 8 

USTs (RIA 82).   

 
A grid approach was used for the surface soil investigation.  As described in the SAP, the 20-acre 

investigation area was divided into 49 exposure units (EUs) due to the concern that evaluating risks on a 

20-acre site as a whole was not appropriate, particularly if a future resident is the receptor of concern.  

Each EU was approximately 0.5 acres, although some were larger or smaller than 0.5 acres due to the 

irregular shape of the IOA.  Environmental samples for laboratory analysis and reporting were not 

collected from seven EUs.  These seven EUs included building footprints where no surface soil exposure 

was possible during industrial operations and closed sites where removal actions were completed or 

activity and use limits are in place.   

 
The surface soil boring (SB) locations in the other 42 EUs were selected based on review of historical 

aerials and data, consensus reached during the preparation of the SAP, and field adjustments made 

during a site walkover to confirm the surface soil sample locations.  The surface soil (0 to 2 feet bgs) 

target analyte groups included polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls 

(PCBs) and metals.  Surface soil samples were collected from the EUs where historical data were not 

available for one or more of the three analyte groups.  The historical data were used along with new 

surface soil data to complete the data set required for each EU.  The SAP also included collection of 

surface soil samples for dioxin analysis in 12 EUs in the vicinity of the power plant (Building 8) based on 

potential atmospheric deposition of dioxins in those areas. 
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A targeted approach was used for the subsurface investigation associated with RIA 33 and RIA 82 to 

determine whether contaminants remained after removal actions at the two RIAs were completed.  A 

maintenance action was conducted for RIA 33 in 2000 to remove the floor drains in the southwestern 

portion of Building 117, except in two areas where the floor drain system passed a hydrostatic test.  

Another removal action of seven USTs at Building 8 was conducted for RIA 82.  The SAP included field 

screening (PetroFLAG for total petroleum hydrocarbon [TPH]) at both RIA 33 and RIA 82 to select 

samples for laboratory analysis and reporting.  Subsurface soil samples were collected at RIA 33 for field 

screening from depths below the previous floor drain removal action to the water table.  The samples 

included five floor drain removal action confirmation sample locations and also step-out locations.  

Subsurface samples at RIA 82 were collected for field screening based on a 10-foot grid, at step out 

locations surrounding SB06-011, a soil sample location with historical exceedances.  Subsurface borings 

were located within Building 117 (RIA 33) and between Building 117 and Building 8 (RIA 82).  The 

subsurface soil (2 to 10 feet bgs) target analyte groups included volatile organic compounds (VOCs), 

PAHs, and metals. 

 
1.3 REPORT ORGANIZATION 

 
In addition to Section 1 which introduces the objectives of the IOA investigation and location and 

background information about the Site, the remainder of this document is organized as follows: 

 
 Section 2 provides a summary of field investigations completed under this event including a 

discussion on global positioning system (GPS) surveying and the management and disposal of 

investigation derived waste (IDW).   

 Section 3 presents a comprehensive summary of analytical results generated from the field sampling 

program completed under this project. 

 Section 4 provides a summary of the streamlined human health risk assessment (HHRA), identifies 

the contaminants of concern (COCs) as part of the data evaluation for the Site, and provides a 

discussion on the exposure assessment, toxicity assessment, risk estimate, and uncertainty analysis 

completed as part of the HHRA. 

 Section 5 presents a comparison of analytical data generated from this sampling event to calculated 

preliminary remediation goals (PRGs) and cleanup goals for the Site. 

 Section 6 summarizes the conclusions and recommendations made from this field investigation effort. 

 
This Project Report is supported by a series of tables, figures, and appendices including: 

 
Appendix A – Field Data Sheets 

Appendix B – Data Validation and Data Usability Memoranda 
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Appendix C – Laboratory Analytical Data 

Appendix D – Supporting Information for the HHRA 

Appendix E – Comparison of Extractable Petroleum Hydrocarbons (EPH) and Volatile Petroleum 

Hydrocarbons (VPH) Data in Surface and Subsurface Soil to MCP Criteria 

Appendix F – PRG Calculations 
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2.0 FIELD ACTIVITIES 

The IOA field investigation included utility clearance, soil boring advancement, collection of surface and 

subsurface soil samples, Dexsil PetroFLAG analysis, GPS surveying, and IDW management.  All work 

was conducted in accordance with the SAP (Tetra Tech, 2011b), unless otherwise noted.  The field tasks 

completed under this project are described below.  Field log sheets documenting field data and 

information are included in Appendix A. 

 
2.1 SOIL BORING ADVANCEMENT AND SOIL SAMPLING 

 
Direct push technology (DPT) drilling was performed from August 8 to August 15, 2011 by MAI 

Environmental, Inc. using a track-mounted GeoProbe® Model 6620DT machine.  Dig Safe was contacted 

and the work area was cleared prior to the start of intrusive work.  Soil borings were advanced to collect 

surface and subsurface soil samples using a Macrocore® MC5 soil sampler.  As described in the SAP, 

the 20-acre investigation area was divided into 47 EUs.  The surface soil boring locations in each EU 

were selected based on review of historical aerials and data, consensus reached during the preparation 

of the SAP and field adjustments made during a site walkover with the MassDEP on August 2, 2011.  

Subsurface borings locations within Building 117 (RIA 33) and between Building 117 and Building 8 (RIA 

82) were selected as described in the SAP.  The soil samples were collected in accordance with the SAP. 

 
Surface Soil Sample Collection 

 
Surface soil samples were collected from 0 to 2 feet bgs (exposed soil) or 0.5 to 2 feet bgs (beneath 

asphalt) in August 2011.  For consistency, all sample intervals were reported as 0 to 2 feet bgs on sample 

documentation and data tables.  Sample intervals of 0.5 to 2 feet bgs (below asphalt) were noted on the 

boring logs.  The samples were analyzed for PAHs, PCBs, metals, and dioxins/furans (dioxins), or a 

subset of these analyses, based on the available historical data.  Historical surface soil data for the 

required analytes within an EU were considered to be representative sample data for that EU.  If historical 

data were available for all of the required analytes in an EU, additional surface soil samples were not 

collected.  Where there were gaps in the historical data for an EU, surface soil samples were collected for 

the analytes required to fill the identified data gaps.  When additional samples were necessary, one 

surface soil sample was collected and analyzed from each EU to complete the data set.  

 
Surface soil samples for dioxin analysis were collected in August 2011 from a subset of 10 EUs, biased 

towards grassy or exposed surface soil areas.  Surface soil samples were also collected from EU37 and 

EU38 from paved areas for dioxin analysis based on the proximity of the EUs to the coal ash 

management area.  Surface soil sample locations and the compounds analyzed at each location are 

presented on Figure 2-1.  Table 2-1 presents the soil analyte groups for each EU and indicates whether 
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the data evaluated in this Project Report is from a historical sample or the 2011 field sampling program.  

Table 2-1 and Figure 2-1 also note locations where the historical data was complete for an analyte group.   

 
Field Modification 

 
A sample was collected from EU20 for analysis of PCBs only, but the sample container was broken in 

transit to the laboratory.  A replacement sample was collected upon notification from the laboratory, but 

was not analyzed by the laboratory.  Tetra Tech was not informed of this oversight and discovered this 

error during data validation.  

 
Subsurface Soil Sample Collection 

 
Fifteen soil borings (five groups of three) were advanced beneath the excavated floor drain system in 

Building 117 at RIA 33 at locations depicted on Figure 2-2.  Each group of three soil borings consisted of 

one soil boring advanced at a historical confirmation sample location as well as two step-out boring 

locations (5-footstep outs), as described in the SAP.  Borings were advanced from 3 feet bgs (depth of 

excavation associated with the floor drains) to the water table (approximately 9 to 11 feet bgs).  

Subsurface soil samples were collected in 2-foot intervals.   

 
All soil samples were analyzed in the field for TPH using a PetroFLAG analyzer and screened with a 

photo-ionization detector (PID) for the presence of VOCs using the jar headspace method.  One 

confirmation sample was collected from each set of three borings based on the interval with the highest 

PetroFLAG TPH reading in accordance with the SAP.  A total of five subsurface samples were collected 

in August 2011 for laboratory analysis and reporting of VOCs, PAHs, and metals.  The PetroFLAG TPH 

results and selected sample interval for fixed based laboratory analysis are summarized in Table 2-2.       

 
Six borings were advanced to 10 feet bgs at RIA 82 with samples from these borings collected 

continuously in 2-foot intervals down to the terminal boring depth.  The initial boring was advanced in the 

vicinity of former boring SB06-011, and a sample was collected for PetroFLAG TPH analysis from the 8 to 

10 foot interval for comparison purposes.  Four step- out borings were then advanced based on a 10-foot 

grid to the north, east, south, and west.  Samples were collected from 6 to 8 feet bgs (above the water 

table) and 8 to 10 feet bgs and were analyzed in the field using a PetroFLAG analyzer.  Subsurface soil 

samples were collected at step-out boring locations until the PetroFLAG results were below 300 parts per 

million (ppm) in accordance with the SAP.  All subsurface soil samples from the initial step-out locations 

were documented at less than 300 ppm.  At each step-out location a confirmation sample was collected 

above the water table (6 to 8 feet bgs) for fixed base laboratory analysis of PAHs and metals in 

accordance with the SAP.   
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The samples collected from the 8 to 10 foot bgs interval at the step-out locations were used for field 

screening and comparison purposes only.  One additional step-out boring was advanced to the east of 

SB06-011 (towards the excavation associated with the former USTs at Building 8).  A confirmation 

sample was collected for field screening purposes only (PetroFLAG analysis).  The subsurface soil boring 

locations associated with RIA 82 are presented on Figure 2-3.  The PetroFLAG results and selected 

sample interval for fixed based laboratory analysis are summarized in Table 2-3.       

 
Soil boring logs are included in Appendix A.  The soil samples collected in August 2011 were sent to RTI 

Laboratories, Inc. for analysis of VOCs, PAHs, PCBs, and metals and to SGS North America, Inc. for 

analysis of dioxins.   

 
2.2 GPS SURVEYING 

 
The final soil boring locations associated with the EUs and RIA 82 were surveyed using a Trimble® 

GeoXT™ handheld GPS unit.  Horizontal coordinates are referenced to the North American Datum (NAD 

83), Massachusetts State Plan Coordinate System, Mainland Zone, and were recorded in units of feet.  

The locations of the final soil borings associated with RIA 33 (inside Building 117) were documented 

using a tape measure graduated in tenths. 

 
2.3 IDW MANAGEMENT AND DISPOSAL 

 
IDW generated during the field investigation activities included residual soil, decontamination fluids, used 

sampling equipment, used personal protective equipment (PPE), and used polyethylene sheeting from 

the decontamination pad.  The used plastic sleeves and PPE were bagged prior to disposal as general 

refuse in an industrial dumpster.  The remaining solid and liquid IDW was containerized in 55-gallon 

drums and stored inside Building 140 prior to final disposal.  Based on the analytical results from the 

investigation, the solid and liquid wastes were described as non-Resource Conservation and Recovery 

Act (RCRA) non-Department of Transportation (DOT) regulated material and transported off-site to 

General Chemical Corporation in Framingham, Massachusetts, an USEPA-approved licensed disposal 

facility.  The transporter was Mill City Environmental of Lowell, Massachusetts.   
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3.0 ANALYTICAL RESULTS 

This section presents the laboratory analytical results for the IOA soil samples.  The IOA data evaluation 

includes the soil samples collected during the 2011 field investigation as well as the historical data from 

investigations of the environmental sites within the IOA.  The 2011 data were evaluated as described in 

the SAP and validated consistent with the USEPA Region I Tier II validation guidelines.  Data validation 

memoranda for the 2011 samples are provided in Appendix B.  A data usability assessment was 

performed as part of the data validation process and is included in Appendix B.  The data collected met 

the data quality objectives and were determined to be acceptable for use, as qualified, except as noted 

below: 

 
Project Sensitivity 

 Thallium in select samples did not meet the project screening limit; and 

 The limit of detection (LOD) exceeded the project screening limit (PSL) for benzo(a)pyrene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.  These exceedances are discussed below in 

greater detail. 

 
Data Completeness 

 Methyl acetate in samples IOA-SO-DUP05-081511, IOA-SO-RIA33-SB04-0305, IOA-SO-RIA33-

SB08-0305, IOA-SO-RIA33-SB10-0305, and IOA-SO-RIA33-SB14-0507 was qualified as rejected; 

 Methylene chloride in sample IOA-SO-RIA33-SB10-0305 was qualified as rejected; 

 Sample IOA-SS-EU20-0002 for PCB analysis only was broken in transit; it was recollected and 

submitted to the laboratory but was not analyzed. 

 
The data usability assessments in Appendix B provide additional information.  The analytical results were 

compared the USEPA Regional Screening Levels (RSLs) (USEPA, 2012a).  The historical EPH and VPH 

results were compared to the current MCP Method 1 S-1/GW-1 values (MassDEP, 2007).  Analytical 

results that exceeded the RSLs were then compared to Base background values, where applicable 

(Stone & Webster, 2002).  Exceedances of the RSL and Base background screening criteria are 

highlighted in Tables 3-1 to 3-4.  The results are summarized below, arranged by analyte group.  Note 

that in the tables black shading indicates concentrations that exceed the RSL and Base background 

(where applicable); blue shading indicates concentrations that exceed the RSL, but were less than Base 

background.   

 
3.1 SURFACE SOIL ANALYTICAL RESULTS 

 
A surface soil sample was collected in 2011 from any EU where historical data were not available for one 

or more of the four target analyte groups (PAHs, PCBs, metals, and dioxins) within the EU to complete 

the data set.  Forty-two surface soil samples were collected for analysis of one or more of the target 
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analyte groups.  Note that while the 2011 surface soil samples were collected from 0 to 2 feet bgs, some 

historical surface soil samples were collected from 0 to 3 feet bgs.  Table 2-1 summarizes the surface soil 

analyte groups for each EU.  Figure 2-1 presents the historical and 2011 surface soil sample locations 

included in this data evaluation.    

 
Table 3-1 presents the exceedances of the screening criteria for PAHs, pesticides, and metals; note that 

only the compounds with exceedances of screening criteria are presented in Table 3-1 due to the large 

volume of data associated with the IOA.  Table 3-2 presents the dioxin analytical results.  If a duplicate 

sample was collected at a location the original, duplicate, and average concentrations are reported.  The 

complete surface soil data set is presented in Appendix C-1.  The results of the data comparisons 

presented in Tables 3-1 and 3-2 are discussed below by analyte group. 

 
EPH/VPH  

 
EPH and VPH were detected in the historical surface soil data set, but there were no exceedances of the 

screening criteria in any of the historical samples.  The 2011 surface soil samples were not analyzed for 

EPH or VPH.   

 
PAHs 

 
PAHs were the only semi-volatile organic compounds (SVOCs) in the historical surface soil data set with 

concentrations that exceeded screening criteria; therefore the 2011 samples were only analyzed for 

PAHs.  Twenty three PAHs were detected in site surface soils, as presented in Appendix C-1.  The PAHs 

in the historical and 2011 surface soil data set that exceeded the screening criteria were: 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.  The highest concentrations of these compounds 

were from historical samples SB06-001 and SB06-002, associated with AOC 13 (EU28).  The data from 

these two samples were included in the IOA evaluation since the AOC 13 removal action information did 

not clearly indicate whether the excavation included these locations.  The remaining PAH exceedances 

were primarily associated with EUs in the vicinity of EU28, including EU29, EU37, EU38, EU39, and 

EU40.  In addition, indeno(1,2,3-cd)pyrene concentrations exceeded the screening criteria in the samples 

associated with EU08 and EU26 and dibenzo(a,h)anthracene concentrations exceeded the screening 

criteria in samples associated with 12 additional EUs.  As previously noted, the LOD exceeded the PSLs 

(equivalent to the USEPA RSLs) for benzo(a)pyrene, dibenzo(a,h)anthracene, and indeno(1,2,3-

cd)pyrene in a number of samples.  PAH results shown in Table 3-1 as not detected were used in the 

benzo(a)pyrene equivalents calculations described in the contaminant of potential concern (COPC) 

selection portion of the HHRA (Section 4.1.1). 
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Pesticides  
 

Soil samples collected during the 2011 field investigation were not analyzed for pesticides.  Fourteen 

pesticides were detected in historical surface soil samples, as presented in Appendix C-1.  Heptachlor 

epoxide was the only pesticide with concentrations in historical surface soil samples that exceeded the 

RSL: at two locations, SB06-001 and SB06-002.  These sample locations are associated with AOC 13.  

As noted above the samples were included in the IOA evaluation since the AOC 13 removal action may 

not have included these two locations.  Since excavation cannot be confirmed, data from these points are 

included and have been evaluated in support of the IOA investigation.     

 
PCBs 

 
Aroclor-1260 was the only PCB detected in surface soil.  Concentrations of Aroclor-1260 in 18 of 66 

samples analyzed exceeded the RSLs.  Eight of these exceedances were in historical samples collected 

in EU15.  The remaining exceedances were associated with EUs 7, 8 (two samples), 9, 10, 11, 16, 17, 

and 18, which are all located in the eastern portion of the Site north and east of EU15.  There was also 

one exceedance associated with EU43 in the southwest portion of the Site.    

 
Metals 

 
Twenty three metals were detected in Site surface soils, as presented in Appendix C-1.  Concentrations 

of nine metals (aluminum, arsenic, chromium, cobalt, iron, lead, manganese, thallium, and vanadium) 

exceeded the RSL and/or Base background screening criteria in two or more samples.  In addition, 

calcium and magnesium concentrations exceeded Base background values in many samples; there are 

no USEPA RSLs for these metals.  The maximum concentrations of chromium, lead, and vanadium were 

associated with EU39.  The maximum concentrations of arsenic and iron were associated with EU49.  

EU39 and EU49 are located in the south central portion of the Site.  The remaining maximum 

concentrations of metals were spread out: aluminum (EU30), cobalt (EU08), manganese (EU31), and 

thallium (EU09), which are all located in the northeastern or eastern portion of the Site.   

 
Dioxins 

 
Seventeen dioxins were detected in surface soil samples.  The most toxic dioxin, 2,3,7,8-tetra 

chlorodibenzo-p-dioxin (TCDD) was reported in samples collected from eight locations, but none of the 

detected concentrations exceeded the RSL.  The only dioxin concentration that exceeded its associated 

RSL was 2,3,4,7,8-  pentachlorodibenzofuran (PECDF) in a sample from EU09.  Since each dioxin 

compound has a different level of toxicity, Toxic Equivalents (TEQ), or weighted dioxin values, were 

calculated and are presented in Table 3-2.  The TEQ and the TEQ calculated using non-detects at half 

the detection limit exceeded the associated RSLs at EU09, EU13, EU26, EU37, EU39, and EU43.  The 
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total heptachlorodibenzo-p-dioxins (HPCDD) concentration exceeded the RSL at EU13, EU15, EU37, and 

EU43.  The dioxin analytical results are presented on Table 3-2. 

 
3.2 SUBSURFACE SOIL ANALYTICAL RESULTS 

 
3.2.1 RIA 33 

 
Five subsurface soil samples were collected for analysis at a fixed-base laboratory for VOCs, PAHs, and 

metals based on the PetroFLAG and PID field screening results presented in Table 2-2.  Table 3-3 

presents the detected laboratory analytical results.  The complete subsurface data set is presented in 

Appendix C-2. 

 
VOCs 

 
Three VOCs were detected at low levels in the soil samples collected at RIA 33, none of which exceeded 

the screening criteria.  All three VOCs were detected in the sample collected from IOA-RIA33-SB10 from 

3 feet to 5 feet bgs.   

 
PAHs 

 
Up to 17 PAHs were detected in one or more soil samples collected at RIA 33.  Concentrations of 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-

cd)pyrene exceeded the RSL at one or more sample locations as shown in Table 3-3.  Concentrations of 

benzo(a)pyrene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene were all below Base background 

values.  The most RSL exceedances were associated with sample location SB02 (four exceedances).  

Benzo(a)pyrene and dibenzo(a,h)anthracene were not detected in soil sample SB08-0305, but as noted 

in the data usability assessment, the limit of detection exceeded the PSL and therefore the RSL at this 

location.   

 
Metals 

 
As many as 20 metals were detected in one or more soil samples collected at RIA 33.  Concentrations of 

aluminum, arsenic, chromium, cobalt, iron, manganese and thallium exceeded the associated screening 

criteria at one or more locations.  Arsenic, chromium, cobalt, and iron concentrations exceeded the RSL 

at all five sample locations.  Manganese concentrations exceeded the RSL at three of the five locations.  

Aluminum concentrations exceeded the screening criteria in the sample collected at SB14, but the 

concentration in the duplicate sample from this location did not exceed the criteria.  Thallium 

concentrations exceeded the RSL at only one location (SB10), but as noted in the usability assessment, 

was not detected above the screening criteria at a number of locations.  As indicated in Table 3-3 

concentrations of many of the samples with RSL exceedances were less than Base background values. 
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3.2.2  RIA 82 

 
Four subsurface soil samples were collected for analysis at a fixed-base laboratory for PAHs and metals 

based on field screening results (PetroFLAG and PID) presented in Table 2-3.  Table 3-4 presents the 

detected laboratory analytical results.  The complete data set is presented in Appendix C-2. 

 
PAHs 

 
There were no PAH detections in the soil samples collected from RIA 82.  As noted above and in the data 

usability assessment, the LODs for benzo(a)pyrene and dibenzo(a,h)anthracene were greater than the 

PSL indicating the non-detected results may exceed the associated screening criteria.   

 
Metals 

 
Up to 18 metals were detected in one or more subsurface soil samples collected from RIA 82.  

Concentrations of arsenic, chromium, cobalt, and iron exceeded the associated RSL at one or more 

locations; none of the concentrations exceeded Base background values.  Chromium concentrations 

exceeded the RSL at all four sample locations.  Iron concentrations exceeded the RSL at sample 

locations SB02A, SB03A, and SB04A.  Cobalt concentrations exceeded the RSL at sample locations 

SB03A and SB04A and arsenic exceeded the RSL at sample location SB04A, only.   

 
3.3 RISK SCREENING 

 
A streamlined HHRA was performed following the evaluation of the analytical results to further 

characterize the potential threat to human health from exposure to Site soils.  The historical surface and 

subsurface soil analytical data were compiled with the analytical data collected in 2011 to address data 

gaps in the historical data set.  This complete IOA data set was used in the HHRA.  The HHRA included 

chemicals with concentrations that exceeded both the RSLs and Base background values.  Chemicals 

with concentrations that exceeded RSLs but did not exceed Base background values were not included.  

The streamlined HHRA is presented in Section 4.0.  An ecological risk assessment was not required 

since the IOA is largely paved and located in the central industrial portion of the Base.  The Site lacks any 

significant potential ecological habitat and there is no complete exposure pathway for ecological 

receptors. 
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4.0   HUMAN HEALTH RISK ASSESSMENT 

 

This streamlined HHRA was prepared to determine whether detected concentrations of chemicals within 

the Site pose a significant threat to potential human receptors under current and/or future land use 

scenarios.  The assessment is streamlined in the sense that it focuses on two receptors of concern only, 

the hypothetical future resident and the hypothetical future commercial receptor.  Risk estimates are 

provided for these receptors based on exposure point concentrations (EPCs) calculated for two surface 

soil areas and one subsurface soil exposure unit/area described in Section 4.2.2.  The IOA is a relatively 

large area (20 acres), risk estimates are also presented on a location-by-location basis for the 

hypothetical future resident to allow a more refined understanding of risk across the Site and, thus, 

facilitate risk management decision making. 

 
The potential risks to human receptors are estimated based on the assumption that no actions are taken 

to control contaminant releases.  The baseline risk assessment consists of five major components: 

 
 Data evaluation and identification of COPCs 

 Identification of significant exposure pathways 

 Toxicity assessment 

 Estimation of potential human health risks 

 Characterization of uncertainty in the risk assessment 

 
The HHRA evaluates only reasonable maximum exposure (RME) risks to receptors as a conservative 

approach to aid in risk management decision making.  This approach is in accordance with the Final 

Streamlined HHRA Work Plan for Areas of Concern at NAS South Weymouth (EA Engineering, Science, 

and Technology, 2001).  

 
The HHRA evaluates non-cancer health hazards, cancer risks, and lead exposures through quantitative 

assessments.  The potential for non-carcinogenic health effects is assessed by comparing an exposure 

estimate (dose) to a reference dose (RfD).  Ratios of the intake dose to the RfD at or below 1.0 indicate 

that adverse non-carcinogenic effects are unlikely.  Risks attributable to exposure to chemical 

carcinogens are estimated as the probability of an individual developing cancer over a lifetime as a result 

of exposure to a potential carcinogen.  Risks below 1x10-6 (or a risk less than 1 in 1 million) are generally 

considered to be acceptable by USEPA, and risks greater than 1x10-4 (1 in 10,000) are generally 

considered to be unacceptable.  Risk management decisions are made on a case-specific basis when 

cancer risk estimates are within the USEPA risk management range (1x10-6 to 1x10-4). 

 
Risks from lead exposure are not evaluated using the same methodology as other contaminants.  

Estimations of blood-lead concentrations are used to evaluate the potential for adverse health effects.  

Infants and young children are extremely susceptible to adverse effects from exposure to lead.  Since 
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children are a more sensitive subpopulation than adults, exposure to lead by adults in a residential 

scenario is not generally evaluated and, as such, the receptor of concern for the residential land use 

scenario is the young child.  Evaluation of the young child in a residential or recreation scenario is 

considered protective of adults, including pregnant women.  Blood-lead levels greater than 10 

micrograms per deciliter (µg/dL) are considered to be a "concern."  USEPA’s stated goal for lead is that 

individuals exposed would have no more than a 5 percent probability of exceeding the level of concern,10 

µg/dL.  

 
4.1  DATA EVALUATION  

 
Data evaluation is a site-specific task that uses a variety of information to determine which of the detected 

chemicals in each medium are most likely to present a risk to potential receptors and at what 

concentrations.  This section presents the approaches for identification of COPCs and EPCs.  The end 

result of this qualitative selection process is a list of COPCs and representative EPCs.  EPCs are defined 

as the contaminant concentrations at the point of exposure.   

 
The IOA data set is presented in Appendix C, Tables C-1 and C-2, which include the samples and 

concentrations for all analytes in site surface soil and subsurface soil, respectively.  The Streamlined 

HHRA Work Plan (EA Engineering, Science, and Technology, 2001) defines surface soil as soil between 

0 and 2 feet bgs, and subsurface soil as soil between 2 feet and 10 feet bgs.  In this HHRA, surface soil 

sample depths ranged from 0 to 3 feet bgs, as some historical samples collected between 1 and 3 feet 

bgs were included in the surface soil data set.  Subsurface soil samples included in this HHRA were 

collected between 3 and 8 feet bgs. 

 
The media, receptors, and exposure routes evaluated in this HHRA are presented in Table 4-1 [also 

presented in the Risk Assessment Guidance for Superfund (RAGS) Part D Tables included as Appendix 

D-1]. 

 
4.1.1  Selection of COPCs 

 
COPCs were selected to represent site contamination and to provide the framework for the quantitative 

HHRA.  The risk screening initially evaluated surface and subsurface soil by comparing data for these 

media to USEPA RSLs for residential soil (USEPA, 2012b) which provided the basis for screening criteria 

(risk-based concentrations [RBCs]) used to reduce the number of chemicals and exposure routes 

considered in the risk assessment.  Residential soil criteria were developed with conservative exposure 

assumptions designed to represent a residential land use scenario.  Screening with residential criteria 

should be protective of any other land use scenarios as well.  USEPA risk-based soil screening levels 

(SSLs) for the protection of groundwater (USEPA, 2012b) were also used for COPC selection.  However, 
the groundwater protection SSLs were not used to select COPCs for quantitative risk evaluation, but to 
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provide a qualitative evaluation of the potential for chemical migration from soil to groundwater.  

Chemicals with concentrations exceeding the SSLs may potentially migrate from the soil to groundwater 

in sufficient quantities to pose concerns regarding groundwater quality.  Maximum detected 

concentrations of each chemical in surface soil and subsurface soil at the Site were compared to the risk-

based screening criteria.  A chemical was selected as a COPC if the maximum detected concentration 

was greater than the associated RBC representing a human cancer risk of 1 x 10-6 or a non-cancer 

hazard quotient (HQ) of 0.1.  Chemicals exceeding USEPA risk-based SSLs are discussed qualitatively in 

the risk assessment.  RSLs are based on an HQ of 1, but the screening criteria for non-carcinogens were 

adjusted to represent an HQ of 0.1.  One-tenth of the RSL is recommended for non-carcinogenic 

chemicals to account for the potential cumulative effects of multiple compounds affecting the same target 

organ or system.  

 
Cancer risk estimates for benzo(a)pyrene and six other carcinogenic polycyclic aromatic hydrocarbons 

(cPAHs) [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] were assessed in compliance with USEPA’s 

Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons (USEPA, 

1993) for the assignment of Toxicity Equivalence Factors (TEFs).  These TEFs are based on the relative 

potency of each compound relative to that of benzo(a)pyrene.  The TEFs are used to convert each 

individual cPAH concentration into an equivalent concentration of benzo(a)pyrene.  The sum of these 

equivalent concentrations for the six other PAHs and benzo(a)pyrene is the benzo(a)pyrene equivalents 

concentration. 

 
Benzo(a)pyrene equivalents are calculated two ways: (1) the benzo(a)pyrene equivalents – ½ non-detect 

value is calculated using one-half of the detection limit to represent non-detected results in the 

calculation; and (2) the benzo(a)pyrene equivalents – positive value is calculated using a value of zero to 

represent non-detected PAH results.  In either benzo(a)pyrene equivalents calculation, if none of the 

PAHs were detected in a sample, then the sample quantitation limit for benzo(a)pyrene was used as the 

equivalent concentration for that sample.  Values for both benzo(a)pyrene equivalents calculations are 

presented in the COPC selection tables.  In most cases, the values calculated for benzo(a)pyrene 

equivalents are similar between the two methods but are occasionally slightly greater for the 

benzo(a)pyrene equivalents – ½ non-detect value; therefore to be conservative the benzo(a)pyrene 

equivalents – ½ non-detect values were used in the HHRA.  Using one-half of the detection limit for non-

detects recognizes that the concentration of a PAH in a specific sample may be greater than zero even 

though the result is considered non-detected (i.e., the cPAH may be present at a concentration between 

zero and the sample quantitation limit). 

 
For dioxins, the 2,3,7,8-TCDD equivalents were calculated using World Health Organization (WHO) TEFs 

(WHO, 2006), which are recommended by USEPA (USEPA, 2010a), for 2,3,7,8-TCDD and 16 other 
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dioxins.  TEFs are based on the potency of each of these compounds relative to that of 2,3,7,8-TCDD.  

TEFs are used to convert each individual dioxin concentration into an equivalent concentration of 2,3,7,8-

TCDD.  The sum of these equivalent concentrations for the 16 other dioxins and 2,3,7,8-TCDD is the 

2,3,7,8-TCDD equivalents (TEQ) concentration. 

   
The 2,3,7,8-TCDD equivalents were calculated two ways: (1) the 2,3,7,8-TCDD equivalents - ½ non-

detect value is calculated using one-half of the detection limit to represent non-detected results in the 

calculation; and (2) the 2,3,7,8-TCDD equivalents – positive value is calculated using a value of zero to 

represent non-detected dioxin/furan results.  In either calculation, if none of the dioxins were detected in a 

sample, then the estimated detection limit for 2,3,7,8-TCDD was used as the equivalent concentration for 

that sample.  Values for both 2,3,7,8-TCDD equivalents calculations are presented in the COPC selection 

tables.  

 
The values calculated for 2,3,7,8-TCDD equivalents are similar between the two methods.  The 2,3,7,8-

TCDD equivalents – ½ non-detect values were used in the HHRA to be conservative.  Using one-half of 

the detection limit for non-detects recognizes that the concentration of a dioxin in a specific sample may 

be greater than zero even though the result is considered non-detected (i.e., the dioxin may be present at 

a concentration between zero and the sample estimated detection limit). 

 
PCBs were reported in terms of Aroclor mixture concentrations.  The analytical results reported for the 

individual Aroclors were compared to screening criteria for individual Aroclors.  Total Aroclors 

concentrations are presented on the data summary tables; however, only Aroclor-1260 was detected in 

the soil samples. 

 
COPC selection criteria for hexavalent chromium were used to evaluate total chromium results.  This 

conservative approach was taken because chromium speciation data are not available and chromium is 

considered more toxic in the hexavalent state. 

 
Screening criteria were not available for some detected chemicals (i.e., acenaphthylene, 

benzo(g,h,i)perylene, phenanthrene, alpha- and gamma-chlordane, endosulfan II, endosulfan sulfate, 

endrin aldehyde, and endrin ketone).  The screening levels available for acenaphthene were used as 

surrogate screening levels for acenaphthylene, and the screening levels for pyrene were used as 

surrogate screening levels for benzo(g,h,i)perylene and phenanthrene because these compounds have 

similar chemical structures.  Similarly, the screening levels available for chlordane were used as 

surrogate screening levels for alpha- and gamma-chlordane, the screening levels for endosulfan were 

used as surrogate screening levels for endosulfan II and endosulfan sulfate, and the screening levels for 

endrin were used as surrogate screening levels for endrin aldehyde and endrin ketone.  RSLs for the 

carbon chain parameters in the EPH and VPH fractions were not available.  The EPH and VPH results 

are additionally screened against MCP criteria in Appendix E for informational purposes. 
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Background values established for former NAS South Weymouth (Stone and Webster, 2002) are 

presented on the COPC selection tables discussed below.  Site concentrations were compared to 95 

percent upper prediction limits (UPL) (95 percent UPL) or maximum concentration for background data. 

 
The essential nutrients calcium, magnesium, potassium, and sodium were not selected as COPCs 

because these inorganic chemicals are naturally abundant in environmental matrices and are only 

considered toxic at high doses.   

 
Chemicals without screening criteria were not retained as COPCs.  However, these chemicals are 

qualitatively discussed in the Section 4.6 uncertainty analysis. 

 
4.1.2  Direct Contact COPC Selection for Surface Soil 

 
Table 4-2 shows the results of the comparison of the maximum detected surface soil concentrations to 

screening levels based on the USEPA RSLs for residential soil.  The following chemicals were retained 

as direct contact COPCs for surface soil: 

 
 PAHs: benzo(a)pyrene (BAP) equivalents, benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene 

 Pesticides/PCBs: Aroclor-1260 and heptachlor epoxide 

 Metals: aluminum, arsenic, chromium, cobalt, iron, lead, and manganese 

 Dioxins: 2,3,4,7,8-PECDF and 2,3,7,8-TCDD equivalents 

 
These chemicals were identified as direct contact COPCs in surface soil because maximum 

concentrations exceeded the screening criteria. 

 
Table 4-2 shows that the maximum concentrations of thallium and vanadium exceed the USEPA RSLs for 

residential soil; however, these chemicals were not selected as COPCs because the maximum detected 

concentration of these metals was less than the established background value.  Potential risks associated 

with chemicals eliminated as COPCs due to background conditions are discussed in Section 4.4. 

 
As mentioned previously, no RSLs were available for the EPH and VPH aromatics and aliphatics 

presented in Table 4-2.  However, Appendix E, Table E.1 presents MCP Method 1 S-1 & GW-1 for these 

parameters.  As shown in Table E.1, the maximum concentrations of the aromatics and aliphatics do not 

exceed the associated MCP criteria. 

 
4.1.3  Migration to Groundwater COPC Selection for Surface Soil 

 
Table 4-3 shows the results of the comparison of the maximum detected surface soil concentrations to 

screening levels based on the USEPA risk-based SSLs for protection of groundwater.  The following 

chemicals were retained as migration to groundwater COPCs for surface soil: 
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 VOCs: benzene 

 SVOCs: 2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, dibenzo(a,h)athracene, dibenzofuran, 

indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene 

 Pesticides/PCBs: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, alpha-chlordane, Aroclor-1260, dieldrin, 

endrin ketone, gamma-chlordane, heptachlor, and heptachlor epoxide 

 Metals: arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, and manganese 

 Miscellaneous parameters: cyanide 

 Dioxins: 1,2,3,4,6,7,8,9-octachlorodibenzo-p-dioxin (OCDD), 1,2,3,4,6,7,8- HPCDD, 1,2,3,4,6,7,8-

heptachlorodibenzofuran (HPCDF), 1,2,3,4,7,8- hexachlorodibenzofuran (HXCDF), 1,2,3,6,7,8-

hexachlorodibenzo-p-dioxin (HXCDD), 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8-

pentachlorodibenzo-p-dioxin (PECDD), 2,3,4,6,7,8-HXCDF, 2,3,4,7,8-PECDF, 2,3,7,8-TCDD, and 

2,3,7,8- tetrachlorodibenzofuran (TCDF) 

 
These constituents were identified as migration to groundwater COPCs in surface soil because maximum 

detected concentrations exceeded USEPA SSLs for groundwater protection, which indicates the potential 

for chemical migration from soil to groundwater.   

 
Chemicals selected as surface soil COPCs for migration to groundwater were further evaluated to 

determine if the available soil and groundwater data indicate that these COPCs have negatively impacted 

groundwater quality.  Additional lines of evidence were considered to eliminate COPCs from further 

evaluation, including: 

 
 The maximum soil concentration is less than the groundwater protection criteria based on a dilution 

attenuation factor (DAF) of 20.  Rationale: The risk-based SSLs used in Table 4-3 are based on a 

DAF of 1, which is conservative; a DAF of 20 (i.e., 20 times the DAF used to develop the screening 

levels in Table 4-3) is assumed to be more accurate at most sites.  This is because a DAF of 1 is the 

lowest DAF value possible and assumes that no reduction in concentration occurs as the contaminant 

moves from the source to groundwater, or in other words, that the concentrations at the source and in 

groundwater are the same (i.e., a receptor is exposed to the leachate concentration).  Although 

appropriate DAF values are highly variable depending on individual site characteristics, USEPA 

generally recommends a DAF of 20 as appropriate for contaminated soil sites up to 0.5 acre in size 

(USEPA, 1996a). 

 The chemical was not selected as a COPC in groundwater.  Rationale: If a chemical was not 

selected as a COPC in site groundwater (i.e., if concentrations detected in groundwater do not 

exceed conservative risk-based screening levels for tap water), the data do not indicate that water 

quality has been adversely affected.  
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 The maximum concentration in groundwater is less than the Safe Drinking Water Act (SDWA) 

Maximum Contaminant Level (MCL).  Rationale: SDWA MCLs are federally enforceable drinking-

water standards.  Concentrations of chemicals in groundwater less than their corresponding SDWA 

MCLs indicate that groundwater has not been adversely affected.  

 The frequency of detections in soil greater than the SSL at a DAF of 20 is less than 5 percent (when 

at least 20 samples are included in the data set and no contamination “hot spot” is present). 

Conservatively, a “hot spot” is defined as a concentration that exceeds twice the SSL at a DAF of 20.  

Rationale: Chemicals are unlikely to pose risks to water quality through leaching from soil to 

groundwater if they are detected infrequently (i.e., less than 5 percent) in soil. 

 The MCL-based SSL at a DAF of 20 is not exceeded.  Rationale: The MCL-based SSL is protective 

of groundwater to the MCL.  Remediation of chemical concentrations in groundwater to levels less 

than the MCL would be unlikely.  A DAF of 20 is appropriate for most soil sites, as stated previously.  

 The frequency of detections greater than the USEPA tap water RSL is less than 5 percent (when at 

least 20 samples are included in the data set and no contamination “hot spot” is present). A “hot spot” 

is defined as a concentration that exceeds twice the USEPA tap water RSL.  Rationale: Chemicals 

are unlikely to pose risks to water quality through leaching from soil to groundwater if they are 

detected infrequently (i.e., less than 5 percent) in groundwater. 

 
Historical groundwater quality results were used to aid in the refined migration to groundwater evaluation. 

Historical groundwater quality data were presented and discussed in the Industrial Operations Area 

Technical Memorandum (Tetra Tech, 2010) and in the Navy’s Responses to Comments (RTCs) on the 

draft IOA SAP (Tetra Tech, 2011a).  Groundwater sample data collected between 1996 and 2002 from 

monitoring wells within or just outside the IOA boundary (presented in Table C-3 in Appendix C) are 

discussed in the refined migration to groundwater evaluation.  The monitoring well locations associated 

with the sample data are presented on Figure 4-1.  Table C-4 in Appendix C contains a summary of 

descriptive statistics for these IOA groundwater data and a comparison to screening criteria based on the 

USEPA RSLs for tap water and MCLs.  

 
The results of the refined migration to groundwater evaluation for surface soil are summarized in Table 4-

4 and discussed below. 

 
As shown in Table 4-4, benzene, which is the only VOC COPC, has not negatively impacted (or is not 

likely to impact) groundwater quality because concentrations of benzene in soil do not exceed an SSL at 

a DAF of 20, and concentrations of benzene detected in groundwater do not exceed the MCL. 

 
Surface soil concentrations of the SVOCs 2-methylnaphthalene, chrysene, dibenzofuran, phenanthrene, 

and pyrene do not exceed the SSL at a DAF of 20.  Additionally, benzo(k)fluoranthene, bis(2-

ethylhexyl)phthalate, chrysene, dibenzo(a,h)anthracene, dibenzofuran, indeno(1,2,3-cd)pyrene, 

phenanthrene, and pyrene were not detected in groundwater at concentrations exceeding screening 
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levels, and detected concentrations of benzo(a)pyrene in groundwater were less than the MCL.  

Therefore, the data do not indicate that these SVOCs detected in soil have negatively impacted (or are 

likely to impact) groundwater quality.  Benzo(a)anthracene and benzo(b)fluoranthene concentrations in 

surface soil exceed the SSL at a DAF of 20, and their maximum concentrations in groundwater exceed 

the screening levels.  However, the benzo(a)pyrene equivalents concentration in groundwater does not 

exceed the MCL for benzo(a)pyrene.  Additionally, benzo(a)anthracene was detected relatively 

infrequently in groundwater (detected in 3 of 44 samples), and benzo(b)fluoranthene was detected in less 

than 5 percent of groundwater samples (detected in 1 of 44 samples).  Therefore, the data do not indicate 

that groundwater has been negatively impacted by benzo(a)anthracene and benzo(b)fluoranthene, and 

these cPAHs are not retained for further evaluation for migration from soil to groundwater.   

 
In contrast, the data indicate that naphthalene in surface soil may have negatively impacted groundwater 

quality.  Several concentrations of naphthalene in surface soil exceed the risk-based SSL based on a 

DAF of 20 by more than one order of magnitude, and several concentrations of naphthalene in 

groundwater exceed the tap water RSL by more than one order of magnitude.  The surface soil 

naphthalene concentrations exceeding the SSL at a DAF of 20 by more than one order of magnitude 

were detected in EUs 15, 28, 37, 38, 39, and 40.  Surface soil naphthalene concentrations that exceed 

but are within one order of magnitude of the SSL at a DAF of 20 were detected in EUs 6, 9, 29, and 36.  

There is not a clear site-related pattern for the naphthalene concentrations observed.  Naphthalene was 

not detected in available groundwater samples in EUs with surface soil concentrations exceeding the risk-

based SSL, although groundwater data were not available for some of these EUs.   

 
Eleven pesticides/PCBs (excluding Total Aroclors) were selected as surface soil COPCs for migration to 

groundwater; however, none of these chemicals were detected in groundwater.  Therefore, the data do 

not indicate that groundwater has been negatively affected, and no pesticides/PCBs were retained for 

further evaluation for the migration to groundwater pathway.  Additionally, detected concentrations of 4,4’-

DDD, 4,4’-DDE, 4,4’-DDT, and endrin ketone in surface soil do not exceed SSLs at a DAF of 20. 

 
Twelve dioxins/furans were selected as surface soil COPCs for migration to groundwater; however, the 

maximum concentrations of 11 of these dioxins/furans did not exceed the SSL at a DAF of 20.  Although 

the maximum surface soil concentration of 2,3,4,7,8-PECDF exceeds the SSL at a DAF of 20, only 1 of 

16 concentrations exceeds the SSL at a DAF of 20.  Additionally, no detected surface soil concentrations 

of 2,3,4,7,8-PECDF exceed the MCL-based SSL.  Therefore, the data do not indicate that leaching from 

surface soil to groundwater is expected, and no dioxins/furans were retained for further evaluation for the 

migration to groundwater pathway.  Groundwater samples were not analyzed for dioxins/furans. 

 
Nine metals plus cyanide were selected as surface soil COPCs for migration to groundwater.  Of these 

metals, barium, cadmium, and copper concentrations in surface soil do not exceed the SSL at a DAF of 

20.  Cadmium, cobalt, and cyanide were not detected in groundwater, and chromium, iron, and 



  

W5212836F 4-9 CTO WE11 

manganese were detected in groundwater but were not groundwater COPCs.  Although maximum 

concentrations of arsenic, barium, and copper in groundwater exceeded screening levels based on RSLs 

for tap water, concentrations of these metals were less than MCLs.  Therefore, arsenic, barium, cadmium, 

chromium, cobalt, copper, cyanide, iron, and manganese were not retained for further evaluation for the 

migration to groundwater pathway.  

 
Lead concentrations in surface soil exceed the SSL at a DAF of 20 in less than 5 percent of samples; 

however, a “hot spot” concentration (i.e., a concentration greater than twice the SSL at a DAF of 20) was 

detected in EU 39 (the maximum lead concentration).  There is not a clear site-related distribution pattern 

for the lead concentrations observed, as lead was not detected in the available groundwater sample in 

EU 39.   

 
No screening criteria were available from the USEPA RSL table for the EPH and VPH aromatics and 

aliphatics presented in Table 4-3.  However, Appendix E, Table E.1 presents EPH and VPH parameters 

in surface soil screened against the MCP Method 1 S-1 and GW-1 criteria, which are protective of soil 

and migration to groundwater where groundwater may potentially be used as a drinking source.  The 

aromatics and aliphatics parameters were detected in soil at concentrations less than the MCP criteria.  

Therefore, concentrations of these parameters in soil are not expected to negatively impact groundwater 

quality at the IOA. 

 
4.1.4  Direct Contact COPC Selection for Subsurface Soil 

 
Table 4-5 shows the results of the comparison of the maximum detected subsurface soil concentrations 

to screening levels based on the USEPA RSLs for residential soil.  The following chemicals were retained 

as direct contact COPCs for subsurface soil: 

 
 SVOCs: BAP equivalents, benzo(a)pyrene, and dibenzo(a,h)anthracene 

 Metals: arsenic, chromium, cobalt, and iron 

 
These chemicals were identified as direct contact COPCs in subsurface soil because maximum 

concentrations exceeded the screening criteria based on the USEPA RSLs for residential soil.  

 
Table 4-5 also shows that the maximum concentrations of benzo(a)anthracene, benzo(b)fluoranthene, 

indeno(1,2,3-cd)pyrene, aluminum, manganese, and thallium also exceed the screening criteria; however, 

the detected concentrations of these chemicals were within background levels.  Therefore, these 

chemicals were not selected as COPCs.  However, benzo(a)anthracene, benzo(b)fluoranthene, and 

indeno(1,2,3-cd)pyrene concentrations were incorporated into the BAP equivalents concentration, and 

BAP equivalents were selected as a COPC because benzo(a)pyrene and dibenzo(a,h)anthracene 

concentrations exceeded screening levels and background values.  Potential risks associated with 
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chemicals eliminated from COPC selection based on the background screen are discussed in Section 

4.4. 

 
4.1.5  Migration to Groundwater COPC Selection for Subsurface Soil 

 
Table 4-6 shows the results of the comparison of the maximum detected subsurface soil concentrations 

to screening levels based on the USEPA SSLs for protection of groundwater.  The following chemicals 

were retained as migration to groundwater COPCs for subsurface soil: 

 
 VOCs: 1,1-dichloroethane and  trichloroethene (TCE) 

 SVOCs: benzo(a)pyrene, dibenzo(a,h)anthracene, and naphthalene 

 Metals: arsenic, chromium, cobalt, iron, and lead 

 
These chemicals were identified as migration to groundwater COPCs in subsurface soil because 

maximum concentrations exceeded USEPA SSLs for groundwater protection, which indicate the potential 

for chemical migration from soil to groundwater.   

 
Table 4-7 summarizes the conclusions of the refined migration to groundwater evaluation for subsurface 

soil based on the considerations listed in the migration to groundwater COPC selection for surface soil 

discussion.  As noted in Section 4.1.3, historical groundwater results were used to aid in the refined 

migration to groundwater evaluation.  Historical groundwater data were presented and discussed in the 

Industrial Operations Area Technical Memorandum (Tetra Tech, 2010) and in the Navy’s RTCs on the 

draft IOA SAP (Tetra Tech, 2011a).  Groundwater sample data collected between 1996 and 2002 from 

monitoring wells within or just outside the IOA boundary (presented in Table C-3 in Appendix C) are 

discussed in the refined migration to groundwater evaluation.  The monitoring well locations are 

presented on Figure 4-1.  Table C.4 contains a summary of descriptive statistics for these IOA 

groundwater data and a comparison to screening criteria based on the USEPA RSLs for tap water and 

MCLs.  

 
As shown on Table 4-7, detected concentrations of 1,1-dichloroethane did not exceed the SSL at a DAF 

of 20, and 1,1-dichloroethane and TCE were not detected in groundwater.  Therefore, the data do not 

indicate that VOCs have negatively impacted water quality. 

 
The available data do not indicate that SVOCs benzo(a)pyrene and dibenzo(a,h)anthracene have 

negatively impacted groundwater quality.  The benzo(a)pyrene concentrations detected in the 

groundwater did not exceed the SDWA MCL. Detected concentrations of dibenzo(a,h)anthracene in 

subsurface soil do not exceed the SSL at a DAF of 20, and dibenzo(a,h)anthracene was not detected in 

groundwater.  Therefore, these SVOCs were not retained for further evaluation for the migration to 

groundwater pathway.  
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The data indicate that naphthalene in subsurface soil may have negatively impacted groundwater quality.  

Several concentrations of naphthalene in subsurface soil exceed the risk-based SSL based on a DAF of 

20 but not by more than one order of magnitude.  In contrast, detected concentrations of naphthalene in 

surface soil exceeded the SSL based on a DAF of 20 by more than one order of magnitude in several 

EUs.  As noted in Section 4.1.3, several concentrations of naphthalene in groundwater exceed the tap 

water RSL by more than one order of magnitude.  The subsurface soil naphthalene concentrations 

exceeding the SSL at a DAF of 20 were detected in RIA 33.  There is not a clear site-related pattern for 

the naphthalene concentrations observed, as naphthalene was non-detected in available groundwater 

samples in EUs surrounding the RIA 33 samples, although groundwater data were not available for some 

of these EUs. 

 
For the metals, lead was not detected in subsurface soil at concentrations exceeding the SSL at a DAF of 

20; therefore, lead in subsurface soil is not expected to negatively impact groundwater quality.  The 

metals chromium, cobalt, and iron were not selected as COPCs in groundwater, and concentrations of 

arsenic and chromium detected in groundwater did not exceed MCLs (see Table C.4 in Appendix C).  

Therefore, the data do not indicate that these metals have negatively impacted groundwater quality.  

 
4.2  EXPOSURE ASSESSMENT 

 
The exposure assessment defines and evaluates the exposures that may be experienced by a receptor 

population.  To have an exposure, the following must occur: there must be a source of contamination in 

an environmental medium; there must be a mechanism through which a receptor can come into contact 

with the contaminants in that medium; and there must actually (or potentially) be a receptor present at the 

point of contact.   

 
The exposure assessment consists of several steps that characterize the receptors of concern, identify 

the potential contaminant exposure pathways, and present the equations and assumptions used to 

quantify exposure in terms of contaminant intake (dose).  Table 4-1 presents the receptors and exposure 

pathways identified for the Site and provides the rationale for the quantitative evaluation of the selected 

exposure pathways.  

 
4.2.1  Potential Receptors 

 
Several potential receptors have been identified under both current and future land use conditions.  

These receptors were identified by analyzing the interaction of current and anticipated future land use 

practices and the identified sources of contamination.  Figure 1-2 illustrates the allowable uses for the 

zoning districts in the IOA portion of the Base as established by the SSTTDC, which include: residential 

housing, commercial, institutional, and indoor and outdoor recreational uses (SSTTDC, 2005).  

Commercial uses include retail, hotels, offices and day care centers.  Based on the allowable uses, 
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potential receptors include: current/future trespassers, future construction workers, future recreational 

visitors, future residents, and future commercial receptors.  Future residents are likely to be exposed 

more frequently and for longer durations than most other receptors; therefore, risks incurred by the 

residents will exceed risks incurred by other receptors.  Consequently, the Navy elected to evaluate future 

residential use as a scenario protective of all possible future land uses at the IOA.  For this reason, this 

HHRA has evaluated future residential receptors quantitatively.  Risks to child and adult commercial 

receptors were also evaluated quantitatively due to the commercial uses allowed in zoning districts 

located within the IOA.   

 
The media evaluated in this streamlined HHRA are surface soil and subsurface soil.  Receptors may 

come into direct contact with soil impacted by the release of chemicals from the source areas.  During the 

receptor's period of contact, the individual may be exposed via inadvertent ingestion of a small amount of 

soil, dermal absorption of certain contaminants from the soil, or inhalation of fugitive dusts emanating 

from the soil. 

 
Only the RME scenario was developed for this streamlined HHRA.  The RME scenario uses values that 

represent the upper distribution or “high-end” of population exposure for most exposure parameters in 

order to provide an upper bound of the possible risk.  The RME is conceptually the “high end” exposure, 

above the 90th percentile of the population distribution, but not higher than the individual in the population 

with the highest exposure.  Therefore, the RME scenario represents a “reasonable worst case” exposure 

scenario.   

 
4.2.2  Exposure Point Concentrations 

 
EPCs, which are calculated for COPCs only, are estimates of chemical concentrations in an EU and are 

used to estimate exposure intakes.  An EU is the area over which receptor activity is expected.  

Hypothetical future residential exposures to impacted soils were also evaluated on a location-by-location 

basis to determine if an EU has any significant contaminant “hot spots” (i.e., do risk estimates for any 

particular EU exceed USEPA risk management benchmarks of 1x10-4 for cancer risk or 1 for non-cancer 

hazards).  The location-by-location risk evaluation was conducted by estimating cancer risks and non-

cancer hazards for the COPCs detected at each sampling location.  The total cancer risks and hazards 

were then compared to the USEPA risk management benchmarks of 1x10-4 or 1, respectively.  The 

location-by-location risk evaluation was based (conservatively) on residential receptors because risk 

estimates for residential receptors generally exceed those estimated for other less frequently/less 

intensively exposed receptors.  

 
For EPC calculations, soil data were evaluated in the following data groups based on the results of the 

location-by-location risk evaluation (see Section 4.4): 1) a surface soil high concentrations data group, 2) 

a surface soil low concentrations group, and 3) entire site subsurface soil.  The surface soil dataset was 
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divided into two data groupings because the results of the location-by-location risk evaluation for 

residential receptors indicated that surface soil concentrations detected in several EUs resulted in 

location-specific risks exceeding the upper threshold of the USEPA target cancer risk range (1x10-4 to 

1x10-6).  EUs with location-specific cancer risks greater than 1x10-4 were EUs 28, 29, 38, 39, and 40 and 

are shown on Figure 4-3.  These high-concentration EUs are adjacent to each other and are generally 

located in the central to eastern portion of the IOA.  The BAP equivalents were the primary risk 

contributors to the location-specific risks exceeding 1x10-4 for these EUs.  BAP equivalents 

concentrations exceeded 1000 µg/kg in at least one sample collected from the EUs in the high 

concentrations group, whereas all BAP equivalents concentrations detected in samples from the low 

concentrations EUs were less than 1000 µg/kg.  The low concentrations data group includes the 

remaining EUs not included in the high concentrations data group.  The results of the location-by-location 

risk evaluation are further discussed in Section 4.4.       

 
Table 4-8 presents the RME EPCs for each COPC selected for surface and subsurface soil as well as the 

statistical values on which these EPCs are based.  As noted previously, this HHRA evaluates only the 

RME scenario as a conservative approach to aid in risk management decision making.  Generally, the 95 

percent upper confidence limit (UCL) on the mean is selected as the EPC.  EPCs were calculated 

following USEPA’s Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous 

Waste Sites (USEPA, 2002a) and using USEPA’s ProUCL software Version 4.1.01 (USEPA, 2010b).  If 

there were less than five samples or four positive detections in a data set or the 95 percent UCL 

exceeded the maximum detected concentration, then the maximum detected concentration was used as 

the EPC.  Averages of original and duplicate samples were used in the calculation of EPCs.  Non-

detected values were evaluated in accordance with the ProUCL guidance.  Appendix D-2 contains 

ProUCL output files. 

 
In accordance with USEPA’s Integrated Exposure Uptake Biokinetic (IEUBK) Model (USEPA, 1994, 

2009b) and their Technical Review Workgroup’s (TRW) Adult Lead Model (ALM) (USEPA, 2003a), 

average lead concentrations were used to estimate blood-lead levels resulting from exposure to lead. 

This is because the first step in the model calculations is to develop a central estimate of blood-lead 

concentrations, which requires an “appropriate average concentration” for an individual.   

 
Table 4-9 presents exposure assumptions for each receptor.  The listed exposure assumptions were 

selected to be consistent with the current USEPA guidance.   

 
4.2.3  Chemical Intake Estimation  

 
The intake estimation methods and exposure assumptions used in this assessment are discussed below. 

The formulas used in estimating exposure intakes are also shown on the RAGS Part D Tables 4.1.RME 

to 4.8.RME presented in Appendix D-1. 
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Incidental Ingestion of Soil.  Intakes associated with soil ingestion are estimated using the following 

equation (USEPA, 1989): 

Intake   =   
(C )(IR )(FI)(EF)(ED)(CF)

(BW)(AT)si
si s  

where: 

Intake = ingestion intake 

Cs = chemical concentration in soil (mg/kg) 

IRs = soil ingestion rate (mg/day) 

FI = fraction ingested from contaminated source (unitless) 

EF = exposure frequency (days/year) 

ED = exposure duration (years) 

CF = conversion factor (1 x 10-6 kg/mg) 

BW = body weight (kg) 

AT = averaging time (days) 

for non-carcinogens:  365 days/year x ED 

for carcinogens:  365 days/year x 70 years 

 
Incidental ingestion rates for potential receptors are based on the recommendations contained in the 

current risk guidance for the evaluation of the RME (USEPA, 2002b).  Children are assumed to ingest 

more soil than adults as a result of normal behavior such as purposely placing dirty objects in their 

mouths and unintentional hand-to-mouth activities.  For the RME scenario, the following ingestion rates 

are used to quantify risks: 200 milligrams per day (mg/day) for child residents and 100 mg/day for adult 

residents.  The fraction of soil ingested from the contaminated source is conservatively assumed to be 

1.0.  Residents are assumed to be exposed to soil 350 days/year for 30 years (6 years child + 24 years 

adult) for the RME.  Adults are assumed to weigh 70 kilograms (kg), and the weight of the child resident 

(0 to 6 years) is assumed to be 15 kg. 

 
The exposure assumptions for incidental ingestion used for residents are also used for commercial 

receptors with the exception of exposure frequency and fraction ingested from the contaminated source.  

For commercial receptors, 0.5 was used as the fraction of soil ingested from the contaminated source 

because commercial receptors are expected to visit facility/open spaces for only a portion of the day.  The 

exposure frequency for commercial receptors was 150 days/year, which assumes that these receptors 

visit facility/open spaces approximately three times per week.     

 
Dermal Absorption of Soil.  Doses for dermal contact with soil are estimated using the following equation 

(USEPA, 2004): 

(BW)(AT)
F)(ED)ABS)(CF)(E)(SA)(AF)((C  =  DAD si

si  
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where: DADsi = dermal absorbed dose (mg/kg-day) 

 Cs = chemical concentration in soil (mg/kg) 

 SA = skin surface area available for contact (cm2/day) 

 AF = soil-to-skin adherence factor (mg/cm2) 

ABS  = absorption factor (unitless) 

 EV = events frequency (events/day) 

 EF = exposure frequency (days/year) 

 ED = exposure duration (years) 

 CF = conversion factor (1 x 10-6 kg/mg) 

 BW = body weight (kg) 

 AT = averaging time (days) 

for non-carcinogens: 365 days/year x ED 

  for carcinogens:  365 days/year x 70 years 

 
Exposed surface areas of the body available for dermal contact are determined for each receptor based 

on assumed human activities and clothing worn during exposure events.  USEPA guidance (USEPA, 

1997b; 2004) was used to develop the default assumptions concerning the amount of skin surface area 

available for contact for a receptor.  The skin surface areas used in risk assessment calculations and the 

rationale for the selection of the surface areas are defined as follows: 

 
 For adult residents assumed to be exposed to soil, the exposed surface areas available for contact 

are the values for the adult skin surface area for exposure to soil recommended in RAGS Part E 

(USEPA, 2004), 5,700 cm2 for the RME.  This skin area assumes that the head, hands, forearms, and 

lower legs of the adult are available for contact.   

 For child residents assumed to be exposed to soil, the exposed surface areas available for contact 

are the values for child skin surface area for exposure to soil recommended in RAGS Part E (USEPA, 

2004), 2,800 cm2 for the RME.  This skin area assumes that the head, hands, forearms, lower legs, 

and feet of the child are available for contact. 

 
The skin surface areas used to evaluate residential exposures to soil were also used to evaluate 

commercial receptor exposures to soil. 

 
The soil to skin adherence factors and chemical-specific dermal absorption factors provided in RAGS 

Part E (USEPA, 2004) are used to evaluate risks from exposure to soil.  The following soil adherence 

factors are used for the RME exposure scenarios: 

 
 Adult residents – 0.07 mg/cm2 for the RME (Exhibit 3.5, USEPA, 2004). 

 Child residents – 0.2 mg/cm2 for the RME (Exhibit 3.5, USEPA, 2004). 
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The soil to skin adherence factors used to evaluate residential exposures to soil were also used to 

evaluate commercial receptor exposures to soil. 

 
For the chemicals identified as COPCs in soil, the following dermal absorption (DABS) factors are used in 

this HHRA (USEPA, 2004):  

  
 PAHs – 0.13 

 Aroclor-1260 – 0.14 

 Arsenic – 0.03 

 
The same exposure frequencies, exposure durations, and body weights previously identified for the 

ingestion route of exposure are used to characterize dermal contact with soil. 

 
Inhalation of Air Containing Fugitive Dust Emitted from Soil.  Intakes of both particulates and 

vapors/gases are calculated using the same equation, as follows (USEPA, 2009a): 

 

day/hours24AT

)ED)(EF)(ET)(C(
EC air

×
=  

 where:  

  EC = exposure concentration (mg/m3) 

  Cair = concentration of chemical in air (mg/m3) 

  ET  = exposure time (hours/day) 

  EF = exposure frequency (days/yr) 

  ED  = exposure duration (yr) 

  BW = body weight (kg) 

  AT = averaging time (days); 

   = for noncarcinogens, AT = ED x 365 days/yr; 

   = for carcinogens, AT = 70 yr x 365 days/yr 

 
The same exposure frequencies and durations used to estimate incidental ingestion of soil intakes are 

used to estimate exposure via inhalation of fugitive dust/volatile emissions for surface and subsurface 

soils.  Residents were assumed to have an exposure time of 24 hours/day (USEPA, 1991), whereas 

commercial receptors were assumed to have an exposure time of 4 hours/day.    

 
The concentrations of chemicals in air resulting from emissions from soil are developed following 

procedures presented in USEPA Soil Screening Guidance (USEPA, 2002b).  The chemical concentration 

in air is calculated from: 

 

where: 





 +×=

V F

1

P E F

1
CC s o i la i r
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  Cair = chemical concentration in air, mg/m3 

  Cs = chemical concentration in soil, mg/kg 

  PEF = particulate emission factor, m3/kg 

  VF = volatilization factor, m3/kg 

 
No volatile COPCs were identified in soil; therefore, Cair is equal to: 

 

PEF

1
CC soilair ×=  

 
The particulate emissions factor (PEF) relates the concentration of the chemical in soil with the 

concentration of dust particles in air.  A PEF value of 1.10 x 10+10 m3/kg was obtained from USEPA’s Soil 

Screening Internet site located at http://rais.gov/epa/ssl1.shtml.  This is the default value for Hartford, 

Connecticut, which is the closest city to former NAS South Weymouth listed on the Internet site.   

 
Exposures to Lead 

 
The equations and methodology presented in the previous section cannot be used to evaluate exposure 

to lead because of the absence of published dose-response parameters.  Thus, exposure to lead was 

assessed using the following models: 

 
 USEPA’s IEUBK Model for Lead, Version 1.1, Build 11 (USEPA, 2010c); a model typically used to 

evaluate lead exposure assuming a residential land use scenario. 

 USEPA’s TRW Model for Lead, Version Date: 06/21/2009 (USEPA, 2003a; 2009b); a model typically 

used to evaluate lead exposure assuming a non-residential land use scenario. 

 
The IEUBK model for lead (USEPA, 1994; 2009b) is designed to estimate blood levels of lead in children 

under 7 years old, based on either default or site-specific input values for air, drinking water, diet, dust, 

and soil exposure.  Studies indicate that infants and young children are extremely susceptible to adverse 

effects from exposure to lead.  Considerable behavioral and developmental impairments have been noted 

in children with elevated blood lead levels.  The threshold for toxic effects from this chemical is believed 

to be in the range of 10–15 µg/dL.  Blood lead levels greater than 10 µg/dL are considered a “concern.” 

 
The IEUBK model for lead is used to address exposure to lead in children when detected soil 

concentrations exceed the Office of Solid Waste and Emergency Response (OSWER) soil screening level 

of 400 mg/kg for residential land use (USEPA, 1994).  Average chemical concentrations, as well as 

default parameters for some input parameters, are used in the evaluation.  Lead concentrations in soil are 

evaluated qualitatively in Section 4.4 to determine if using the IEUBK model would be necessary in the 

HHRA. 

 



  

W5212836F 4-18 CTO WE11 

Non-residential adult exposures to lead in soil are evaluated using USEPA’s TRW model for lead 

(USEPA, 2003a; 2009c).  In this model, adult exposure to lead in soil is addressed by evaluating the 

relationship between lead concentration in site soil and the blood lead concentration in the developing 

fetuses of adult women.  The adult lead model generates a spreadsheet for each exposure scenario 

evaluated (i.e., commercial).  The spreadsheet output is the probability that blood lead concentrations in 

the fetus will exceed 10 µg/L.  That probability is calculated in accordance with the following USEPA 

guidelines: 

 
 Use of the TRW Interim Adult Lead Methodology in Risk Assessment (USEPA, 1999) 

 Frequently Asked Questions (FAQs) on the ALM (USEPA, 2012a) 

 
Lead concentrations in soil data are evaluated qualitatively in Section 4.4 to determine if using the TRW 

model would be necessary in the HHRA.  

 
Assessing Cancer Risks from Early Life Exposures  

 
USEPA’s Guidelines for Carcinogen Risk Assessment (USEPA, 2005a) and Supplemental Guidance for 

Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005b) recommend making 

adjustments to the toxicity of carcinogenic chemicals which act via the mutagenic mode of action when 

evaluating early life exposures.  The guidance recommends using age dependent adjustment factors 

(ADAFs) combined with age specific exposure estimates when assessing cancer risks.  In the absence of 

chemical specific data the supplemental guidance recommends the following default adjustments which 

reflect that cancer risks are generally higher from early-life exposures than from similar exposures later in 

life: 

 
 For exposures before 2 years of age (i.e., spanning a 2-year interval from the first day of birth up until 

a child’s second birthday), a 10-fold adjustment. 

 For exposures between 2 and < 16 years of age (i.e., spanning a 14-year time interval from a child’s 

second birthday up until their sixteenth birthday), a 3-fold adjustment. 

 For exposures after turning 16 years of age, no adjustment. 

 
The adjustments were applied using the same method used by USEPA in the development of the RSLs.  

Children were evaluated as two age groups, ages 0 to 2 years and ages 2 to 6 years; and adults were 

evaluated as two age groups, ages 6 to 16, and ages greater than 16 years old.  Using this approach the 

intakes for commercial receptors and hypothetical residents were calculated as follows: 

 
IntakeChild = Intake(ages 0 – 2 years) x 10 + Intake(ages 2 – 6 years) x 3 

IntakeAdult = Intake(ages 6 – 16 years) x 3 + Intake(ages > 16 years) 
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The above approach was used only for those chemicals which are identified as mutagenic in the USEPA 

screening table (e.g., cPAHs, hexavalent chromium).  Sample calculations demonstrating this approach 

are included in Appendix D-3. 

 
4.3 TOXICITY ASSESSMENT 

 
The toxicity assessment seeks to identify potential adverse health effects in exposed populations.  

Quantitative estimates of the relationship between the magnitude and type of exposures and the severity 

or probability of human health effects are defined for the identified chemicals of concern.  Quantitative 

toxicity values determined during this component of the risk assessment are integrated with exposure 

assessment outputs to characterize the potential occurrence of adverse health effects for each receptor 

group. 

 
The RfD is the toxicity value used to evaluate non-carcinogenic health effects for ingestion and dermal 

exposures.  The reference concentration (RfC) is used to evaluate non-carcinogenic health effects for 

inhalation exposures.  The RfD and RfC estimate a daily exposure level for a human population that is 

unlikely to pose an appreciable risk during a portion or for all of a human lifetime.  It is based on a review 

of animal and/or human toxicity data, with adjustments for various data uncertainties.  Carcinogenic 

effects are quantified using the cancer slope factor (CSF) for ingestion and dermal exposures, and using 

inhalation unit risks (IURs) for inhalation exposure that are plausible upper-bound estimates of the 

probability of the development of cancer per unit intake of the chemical over a lifetime.  These are 

typically based on dose-response data from human and/or animal studies. 

 
Toxicity Criteria for Oral and Inhalation Exposures 

Oral RfDs and CSFs and inhalation RfCs and IURs used in the streamlined risk assessment were 

obtained from the following primary USEPA literature sources selected per USEPA guidance (USEPA, 

2003b): 

 
 Tier 1 - Integrated Risk Information System (IRIS) (USEPA, 2013). 

 Tier 2 - EPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs) — The Office of Research and 

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk 

Technical Support Center develops chemical-specific PPRTVs when requested by USEPA’s 

Superfund program. 

 Tier 3 - Other toxicity values — These sources include, but are not limited to, California 

Environmental Protection Agency (Cal EPA) toxicity values, Agency for Toxic Substances and 

Disease Registry (ATSDR) values, and the Annual Health Effects Assessment Summary 

Tables (HEAST) (USEPA, 1997a). 
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Although toxicity criteria can be found in several toxicological sources, USEPA’s IRIS online database is 

the preferred source of toxicity values.  This database is continuously updated, and its values are verified 

by USEPA. 

 
Toxicity Criteria for Dermal Exposure 

RfDs and CSFs in the scientific literature are typically expressed as “administered” (i.e., not absorbed) 

doses.  Therefore, these values are considered inappropriate for estimating risks associated with dermal 

exposures.  Oral dose-response parameters based on administered doses must be adjusted to absorbed 

doses before they can be compared to estimated dermal exposure intakes.  

 
When oral absorption is essentially complete (i.e., 100 percent), an absorbed dose is equivalent to the 

administered dose, and therefore no toxicity adjustment is necessary.  Conversely, when the 

gastrointestinal absorption of a chemical is poor (e.g., 1 percent), the absorbed dose is smaller than the 

administered dose; thus, toxicity factors based on absorbed dose should be adjusted to account for the 

difference in the absorbed dose relative to the administered dose.  USEPA (USEPA, 2004) recommends 

a 50-percent absorption cut-off to reflect the intrinsic variability in analyzing absorption studies.  

Therefore, the adjustment from administered to absorbed dose was only performed when the 

chemical-specific gastrointestinal absorption efficiency was less than 50 percent.  The adjustment from 

administered to absorbed dose was made using chemical-specific gastrointestinal absorption efficiencies 

published in numerous sources of guidance [e.g., USEPA, 2004 (the primary reference), IRIS, ATSDR 

toxicological profiles, etc.] using the following equations: 

 
RfD   =   (RfD )(ABS )dermal oral GI  

))/(ABS(CSF  =  CSF GIoraldermal  

 
where: 

ABSGI  =  absorption efficiency in the gastrointestinal tract 

RfDdermal  =  reference dose for dermal exposures 

RfDoral  =  reference dose for oral exposures  

CSFdermal  =  cancer slope factor for dermal exposures 

CSForal   =  cancer slope factor of oral exposures 

 
As noted, the preceding adjustment of the oral toxicity criteria (i.e., RfDs, CSFs) is necessary so that the 

dermal route of exposure may be quantitatively evaluated in the baseline risk assessment.  Further 

explanation of this procedure and its necessity are presented in Appendix A of USEPA’s RAGS Part A. 

 
Toxicity Criteria for Benzo(a)pyrene and Related cPAHs 

USEPA’s Guidelines for Carcinogen Risk Assessment (USEPA, 2005a), and Supplemental Guidance of 

Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005b) specify the use of 

ADAFs for carcinogens that act via a mutagenic mode of action.  Benzo(a)pyrene and related cPAHs are 
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included in the group of chemicals that have been determined to act via the mutagenic mode of action.  

No chemical-specific ADAFs have been derived for benzo(a)pyrene; therefore, the following default 

ADAFs were applied: 10 for ages 0 to 2; 3 for ages 2 to 16; and 1 (no adjustment) for ages 16 to 70.  The 

ADAFs were used in evaluating exposures to BAP equivalents for commercial receptors and hypothetical 

residents using the approach presented in Section 4.2.3. 

 
Toxicity Criteria for Chromium 

Toxicity criteria are available for different forms of chromium (trivalent and hexavalent), where the 

hexavalent form is considered to be more toxic.  In the absence of chromium speciation into its different 

valence states, it is conservatively assumed that all the chromium exists in its hexavalent form.  

Hexavalent chromium has carcinogenic and non-carcinogenic toxicity factors.  However, hexavalent 

chromium is a carcinogen that acts via a mutagenic mode of action.  USEPA Guidelines for Carcinogen 

Risk Assessment (USEPA, 2005a), and Supplemental Guidance of Assessing Susceptibility from Early-

Life Exposure to Carcinogens (USEPA, 2005b) specify the use of ADAFs for carcinogens that act via a 

mutagenic mode of action.   

 
No chemical-specific ADAF is available for hexavalent chromium; therefore, USEPA’s default ADAFs are 

applied to the carcinogenic toxicity factors for hexavalent chromium.  The following default ADAFs were 

applied: 10 for ages 0 to 2; 3 for ages 2 to 16; and 1 (no adjustment) for ages 16 to 70.  The ADAFs were 

used in evaluating exposures to chromium for adolescent trespassers and hypothetical residents using 

the approach presented in Section 4.2.3.  Non-carcinogenic effects are evaluated like all non-carcinogens 

in accordance with USEPA’s risk assessment guidance (USEPA, 1989). 

 
Toxicity of PCBs 

The HHRA for PCBs was conducted per the guidance presented in USEPA’s National Center for 

Environmental Assessment Office of Research and Development publication PCBs: Cancer Dose 

Response Assessment and Application to Environmental Mixtures (USEPA, 1996b).  This guidance 

presents a tiered approach to assessing the risks of PCBs. A range of CSFs for PCBs is presented for 

use in HHRA according to criteria that consider the environmental media under investigation, the type of 

exposure, and the anticipated persistence, bioaccumulation potential, and toxicity of PCB 

homologues/congeners detected in the samples. 

 
No non-carcinogenic toxicity criteria are available for Aroclor-1260.  However, non-carcinogenic criteria 

are available for Aroclor-1254.  Because Aroclor-1260 was frequently detected, toxicity criteria for Aroclor-

1254 were used to evaluate the potential for non-cancer health effects resulting from exposure to Aroclor-

1260.  Uncertainty associated with using the non-cancer toxicity criteria for Aroclor-1254 as a surrogate 

for Aroclor-1260 is discussed in Section 4.5.    
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Tables 4-10, 4-11, 4-12, and 4-13 present RfDs, RfCs, CSFs, and IURs, respectively, for the identified 

COPCs. 

 
4.4 RISK ESTIMATES 

 
The following table summarizes the risk estimate calculation tables for this HHRA in USEPA RAGS Part 

D (USEPA, 2001) format: 

 

RISK ESTIMATE CALCULATION TABLES 

Calculation of Cancer Risks 
and Non-cancer Hazards 
 

Commercial 
Receptor 

Child Surface and 
Subsurface Soil 

Appendix D-1 
Table 7.1 

Adult Surface and 
Subsurface Soil 

Appendix D-1 
Table 7.2 

Resident Child Surface and 
Subsurface Soil 

Appendix D-1 
Table 7.3 

Adult Surface and 
Subsurface Soil 

Appendix D-1 
Table 7.4 

Summary of Receptor Risks 
and Hazards for COPCs 

Commercial 
Receptor 

Child Surface and 
Subsurface Soil 

Appendix D-1 
Table 9.1 

Adult Surface and 
Subsurface Soil 

Appendix D-1 
Table 9.2 

Lifelong Surface and 
Subsurface Soil 

Appendix D-1 
Table 9.3 

Resident 
 
 
 
 
 

Child Surface and 
Subsurface Soil 

Appendix D-1 
Table 9.4 

Adult Surface and 
Subsurface Soil 

Appendix D-1 
Table 9.5 

Lifelong Surface and 
Subsurface Soil 

Appendix D-1 
Table 9.6 

 

Cancer risk estimates and non-cancer HQs for each contaminant and hazard indices (HIs) for each 

pathway are shown in Appendix D-1, Tables 7.1 through 7.4.  Tables 9.1 through 9.6 in Appendix D-1 

present a summary of the non-cancer and cancer risks calculated for the COPCs.  Tables 9.3 and 9.6 

present the lifelong (adult + child) cancer risks for commercial receptors and residents, respectively.  

Sample calculations are presented in Appendix D-3.  Appendix D-1 contains all report tables presented in 

RAGS Part D format. 

 
Estimated location-specific risks and hazards are also discussed in this section.  Appendix D-4 contains 

the results of the location-by-location risk evaluation, and Figures 4-2 through 4-5 display calculated non-

cancer hazards and cancer risks at each location evaluated for surface or subsurface soil, respectively. 

 
The results of the risks evaluated using the data groupings discussed in Section 4.2 are presented in the 

following table and discussed below. 
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SUMMARY OF HAZARD INDICES AND CANCER RISKS 

Exposure Scenario 
Results 

 Hazard Index Cancer  Risk 

Commercial Receptors Child Surface soil – high 
concentrations area 

0.4 1E-04 

Surface soil – low 
concentrations area 

0.6 1E-05 

Subsurface soil 0.1 1E-05 

Adult Surface soil – high 
concentrations area 0.05 2E-05 

Surface soil – low 
concentrations area 

0.07 3E-06 

Subsurface soil 0.01 2E-06 

Lifelong Surface soil – high 
concentrations area 

NA 1E-04 

Surface soil – low 
concentrations area 

NA 2E-05 

Subsurface soil NA 1E-05 

Residents Child Surface soil – high 
concentrations area 

2(1) 5E-04 

Surface soil – low 
concentrations area 

3(1) 6E-05 

Subsurface soil 0.6 4E-05 

Adult Surface soil – high 
concentrations area 

0.2 8E-05 

Surface soil – low 
concentrations area 

0.3 1E-05 

Subsurface soil 0.06 8E-06 

Lifelong Surface soil – high 
concentrations area 

NA 6E-04 

Surface soil – low 
concentrations area 

NA 7E-05 

Subsurface soil NA 5E-05 

   Notes:    
     NA - not applicable. 
      (1) The target organ-specific HIs do not exceed 1. 
 
Non-cancer Hazards 
 
Non-cancer HIs are less than USEPA’s target of 1 for all receptors exposed to COPCs in subsurface soil.  

HIs for child and adult commercial receptors and adult residents exposed to COPCs in surface soil in the 

high concentrations area and the low concentrations area are less than 1.  Therefore, no adverse non-

cancer human health effects are anticipated for these receptors under the conditions established in the 

exposure assessment.  
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The non-cancer HI for the child resident exposed to COPCs in high concentrations area surface soil 

exceeds 1 (HI = 2); however, the target organ-specific HIs do not exceed 1, as shown below (see Table 

9.4 in Appendix D).    

    

Target Organ-Specific HIs for Child Resident – High 
Concentrations Area Surface Soil 

Total Central Nervous System (CNS) HI 0.2 

Total Cardiovascular System (CVS) HI 0.3 

Total Gastrointestinal (GS) HI 0.3 

Total Immune HI 0.06 

Total Liver HI 0.2 

Total Respiratory HI 0.0001 

Total None Specified HI 0.4 

Total Skin HI 0.3 

Total Thyroid HI 0.2 

Total Reproductive HI 0.2 

 

Additionally, the non-cancer HI for the child resident exposed to COPCs in low concentrations area 

surface soil exceeds 1 (HI = 3); however, the target organ-specific HIs do not exceed 1, as shown below 

(see Table 9.4 in Appendix D).    

    

Target Organ-Specific HIs for Child Resident – Low 
Concentrations Area Surface Soil 

Total CNS HI 0.2 

Total CVS HI 0.3 

Total GS HI 0.3 

Total Immune HI 1 

Total Liver HI 0.008 

Total Respiratory HI 0.00007 

Total None Specified HI 0.04 

Total Skin HI 0.3 

Total Thyroid HI 0.2 

Total Reproductive HI 0.2 

 

Therefore, no adverse non-cancer human health effects are anticipated for this receptor under the 

conditions established in the exposure assessment. 
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Cancer Risks 

Cancer risk estimates for all receptors exposed to COPCs in surface soil in the low concentrations area 

and subsurface soil are within USEPA’s target cancer risk range of 1x10-4 to 1x10-6.  The cancer risk 

estimates for child, adult, and lifelong commercial receptors and adult residents exposed to COPCs in 

surface soil in the high concentrations areas are also within USEPA’s target cancer risk range.  

Therefore, no risk drivers are identified based on these evaluations.   

 
Cancer risk estimates for child and lifelong residents exposed to COPCs in surface soil in the high 

concentrations area exceed USEPA’s target cancer risk range [the incremental lifetime cancer risks 

(ILCRs) are 5E-04 and 6E-04, respectively], primarily due to cPAHs and chromium (evaluated using 

hexavalent chromium toxicity criteria).  Uncertainty associated with the toxicity criteria for chromium is 

discussed in Section 4.5.  Heptachlor epoxide and arsenic were also risk drivers for child residents, 

arsenic was also a risk driver for adult residents, and heptachlor epoxide, 2,3,7,8-TCDD equivalents, and 

arsenic were also risk drivers for lifelong residents.  

 
Lead Risks 

Lead was selected as a COPC in surface soil.  As shown in Table 4-8, EPCs for lead (i.e., arithmetic 

mean concentrations) are less than the residential soil screening level of 400 mg/kg for surface soil in 

both the high concentrations and low concentrations areas.  Therefore, these lead EPCs were not further 

assessed using the lead models described in Section 4.2. 

 
4.4.1 Location-By-Location Risk Estimates 

 
The location-by-location risk estimate results are presented in Appendix D-4.  Figures 4-2, 4-3, 4-4, and 

4-5 display the results of the point-by-point risk estimates for surface soil non-cancer risks, surface soil 

cancer risks, subsurface soil non-cancer risks, and subsurface soil cancer risks, respectively 

 
Non-cancer Hazards – Location-by-Location Estimates 

As shown on Figure 4-2, HIs calculated for sample locations within EUs 8, 10, 15, 17, 39, 43, and 49 

exceed 1.  The HI exceedances for EUs 8, 10, and 15 are due to Aroclor-1260 (calculated using non-

cancer toxicity criteria for Aroclor-1254), as no results are available for other COPCs in the samples with 

HI exceedances.  The following table displays the Aroclor-1260 results and associated HIs for the 

sampling locations within EUs 8, 10, and 15 with HIs exceeding 1.  

 
Estimated HIs Exceeding 1 for Aroclor-1260 in EUs 8, 10, and 15 

EU (Sample Identifier) Estimated HI Aroclor-1260 Concentration (µg/kg) 

EU 8 (SB07-308-NSO-1104025) 1.6 1800 

EU 10 (IOA-SS-EU10-0002) 11 12000 

EU 15 (SB07-327-NSO-0716031) 2.6 2900 
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Aroclor-1260 is the only chemical contributing to the HIs in the samples listed above, the target organ HIs 

(immune system) for each of these sample locations also exceeds 1, and Aroclor-1260 is a primary risk 

driver for each of these sample locations.  The detected concentrations of Aroclor-1260 reported for these 

locations were greater than 1 mg/kg, which is a federal Toxic Substances Control Act (TSCA) soil cleanup 

level for high occupancy areas (USEPA, 2005c).  Aroclor-1260 detections near sample SB07-308-NSO-

1104025 in EU 8 (e.g., at locations SB07-307 and SB07-330) are more than an order of magnitude less 

than those reported for the sample SB07-308-NSO-1104025.  In EU 15, Aroclor-1260 detections at 

nearby locations (e.g., SB07-311 and SB07-326) are less than the concentration detected in SB07-327-

NSO-0716031, but concentrations of Aroclor-1260 detected at locations SB07-326 and SB07-329 within 

EU 15 exceed 1000 µg/kg.  In EU-17 (discussed below), Aroclor-1260 was detected at nearby sample 

location IOA-SS-EU17-0002 at a concentration of 1800 µg/kg. 

 
In EUs 17, 39, 43, and 49, multiple chemicals contribute to the HI exceedances.  The HI exceedances in 

the four EUs are discussed in greater detail below. 

 
The chemicals contributing to the HI exceeding 1 for EU 17 (in sample IOA-SS-EU17-0002) and the 

associated target organs are summarized below.  

  
Estimated HI for Sample IOA-SS-EU17-0002 (EU 17) 

Chemical 
Estimated 

HQ 
Target Organ 

Aroclor-1260 1.6 Immune 

Aluminum 0.079 CNS 

Arsenic 0.055 Skin, CVS 

Chromium 0.052 None Specified 

Cobalt 0.12 Thyroid 

Iron 0.27 GS 

Manganese 0.22 CNS 

   

The target organ-specific total HIs are: Total Immune = 1.6; Total CNS = 0.30; Total Thyroid = 0.12; 

Total CVS = 0.055; Total None Specified = 0.052; Total GS = 0.27; and Total Skin = 0.055.  Only the 

target organ-specific HI for the immune system exceeds 1; therefore, Aroclor-1260 is identified as a 

primary risk driver. 

 
The chemicals contributing to the HI exceeding 1 for EU 39 (in sample SB06005-NSO-120898-0) and the 

associated target organs are summarized below.  
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Estimated HI for Sample SB06005-NSO-120898-0 (EU 39) 

Chemical 
Estimated 

HQ 
Target Organ 

Aroclor-1260 0.016 Immune 

Heptachlor Epoxide 0.027 Liver 

Aluminum 0.12 CNS 

Arsenic 0.37 Skin, CVS 

Chromium 0.65 None Specified 

Cobalt 0.26 Thyroid 

Iron 0.29 GS 

Manganese 0.12 CNS 

     

The target organ-specific total HIs are: Total Immune = 0.016; Total CNS = 0.24; Total Liver = 0.027; 

Total Thyroid = 0.26; Total CVS = 0.37; Total None Specified = 0.65; Total GS = 0.29; and Total Skin = 

0.37.  The target organ-specific HIs for EU 39 do not exceed 1; therefore, no primary risk drivers are 

identified. 

 
The chemicals contributing to the HI exceeding 1 for EU 43 (in sample IOA-SS-EU43-0002) and the 

associated target organs are summarized below.  

  
Estimated HI for Sample IOA-SS-EU43-0002 (EU 43) 

Chemical 
Estimated 

HQ 
Target Organ 

Aroclor-1260 0.63 Immune 

Aluminum 0.099 CNS 

Arsenic 0.095 Skin, CVS 

Chromium 0.048 None Specified 

Cobalt 0.17 Thyroid 

Iron 0.29 GS 

Manganese 0.17 CNS 

2,3,7,8-TCDD Equivalents 0.21 Reproductive 

     

The target organ-specific total HIs are: Total Immune = 0.63; Total CNS = 0.099; Total Thyroid = 0.17; 

Total CVS = 0.095; Total None Specified = 0.048; Total GS = 0.29; Total Skin = 0.095; and Total 

Reproductive = 0.21.  The target organ-specific HIs for EU 43 do not exceed 1; therefore, no primary risk 

drivers are identified. 

 
The chemicals contributing to the HI exceeding 1 for samples in EU 49 (in sample IOA-SS-EU49-0002) 

and the associated target organs are summarized below.  
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Estimated HI for Sample IOA-SS-EU49-0002 (EU 49) 

Chemical 
Estimated 

HQ 
Target Organ 

Aroclor-1260 0.0033 Immune 

Aluminum 0.083 CNS 

Arsenic 1.6 Skin, CVS 

Chromium 0.034 None Specified 

Cobalt 0.17 Thyroid 

Iron 0.82 GS 

Manganese 0.16 CNS 

    

The target organ-specific total HIs are: Total Immune = 0.0033; Total CNS = 0.24; Total None 

Specified = 0.034; Total CVS = 1.6; Total Skin = 1.6; Total GS = 0.82; and Total Thyroid = 0.17.  The 

target organ-specific HIs for CVS and skin exceed 1 due to arsenic; therefore, arsenic is identified as a 

primary risk driver for EU 49.  The concentration of arsenic detected in EU 49 (36 mg/kg) is approximately 

three times greater than the second-greatest arsenic detection in the IOA (11 mg/kg).  As a point of 

comparison, the Base background surface soil value for arsenic is 5.3 mg/kg. 

 
As shown on Figure 4-4, no subsurface soil sample locations have location-by-location HIs exceeding 1.  

Therefore, no non-cancer primary risk drivers are identified for subsurface soil based on the location-by-

location evaluation. 

 
Cancer Risks – Location-by-Location Estimates 

As shown on Figure 4-3, cancer risk estimates calculated for sample locations in EUs 28, 29, 38, 39, and 

40 exceed 1x10-4.  The exceedances are primarily due to cPAHs, and these EUs were grouped into the 

“high concentrations” group.  At EU 28, heptachlor epoxide, arsenic, and chromium are also risk 

contributors, as the ILCRs for these chemicals exceed 1x10-6.  Arsenic and chromium are also risk drivers 

at EUs 29, 38, 39, and 40.  Chromium was conservatively evaluated using toxicity criteria for hexavalent 

chromium; uncertainty associated with the toxicity criteria used for chromium is discussed in Section 4.5. 

 
As shown on Figure 4-5, cancer risk estimates calculated for subsurface soil samples on a location-by-

location basis do not exceed 1x10-4.  Therefore, no primary risk drivers are identified for subsurface soil 

based on the location-by-location cancer risk evaluation. 

 
Lead Risks – Location-by-Location Estimates 

Two of three lead concentrations detected in EU 39 exceeded the residential soil screening level of 400 

mg/kg.  Lead concentrations did not exceed the screening level in any other samples or EUs.  The lead 

concentrations detected in EU 39 surface soil were 1280 mg/kg, 550 mg/kg (original sample), 503 mg/kg 

(average sample), 456 mg/kg (duplicate sample), and 32.1 mg/kg.  The arithmetic mean lead 

concentration for EU 39 (calculated using the average of the original and duplicate samples) is 605 
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mg/kg.  The mean lead concentration exceeds 400 mg/kg, lead risks were assessed using the IEUBK and 

TRW models, as described in Section 4.2. 

 
Hypothetical future residential exposures to lead in subsurface soil were evaluated using USEPA’s IEUBK 

lead model (USEPA, 1994; 2010c).  The most recent version of this model (Version 1.1, Build 11) was 

used for the analysis.  As recommended in the model’s documentation, the average lead concentration of 

605 mg/kg for EU 39 surface soil was used as the EPC.  The IOA groundwater data presented in 

Appendix C show that lead was not detected in groundwater in EU 39; therefore, the IEUBK default value 

for lead in drinking water, 4 µg/L, was used as an input to be conservative.  Default values were used for 

the remaining model input parameters.  IEUBK model outputs are included in Appendix D-5.  A young 

child resident (0 to 6 years of age) is the receptor of concern.  The lead mean concentration of 605 mg/kg 

results in approximately 14.7 percent of future on-site child residents having a blood-lead level greater 

than 10 µg/dL and results in a geometric mean blood-lead level of 6.1 µg/dL.  These results are at 

variance with the USEPA goal as described in the 1994 OSWER Directive of no more than 5 percent of 

children exceeding a 10 µg/dL blood-lead level.  Therefore, lead in EU 39 is identified as a primary risk 

driver and COC for EU 39.  However, note that if the maximum lead concentration of 1280 mg/kg were 

excluded from the evaluation, the mean lead concentration in EU 39 would be less than 400 mg/kg, and 

therefore no adverse effects would be anticipated for residential exposure to lead. 

 
Risks to adult commercial receptors exposed to lead in soil were evaluated using a slope factor approach 

developed by the USEPA TRW for lead (USEPA, 2003a; 2009b).  As the model (often referred to as the 

ALM) recommends, average lead concentrations in surface soil were used as the EPCs, and central 

tendency exposure (CTE) assumptions were used to estimate receptor intake (USEPA, 2003a; 2009b).  

Based on this information, the incidental soil ingestion rate was assumed to be 50 mg/day for adult 

commercial receptors (USEPA, 2003a; 2009b).  An exposure frequency of 75 days per year (i.e., one-half 

the RME exposure frequency) was assumed for the adult commercial receptor.  Values of 1.8 and 1.0 

µg/dL were used for the standard deviation and baseline blood-lead concentration, respectively, (USEPA, 

2009b).  Default parameters were used for the remaining model input parameters.  The results of the 

model run are included in Appendix D-5.  The fetus of a pregnant worker is the ultimate receptor of 

concern for the TRW model.  

 
The lead mean concentration of 605 mg/kg results in approximately 0.01 percent of receptors of a having 

a blood-lead level greater than 10 µg/dL and results in a geometric mean blood-lead level of 1.3 µg/dL.   

The results for adult commercial receptors are not at variance with the USEPA goal of no more than 5 

percent of children (fetuses of exposed women) exceeding a 10 µg/dL blood lead level. 
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4.4.2  Chemicals Potentially Attributable to Background 

 
Several chemicals were eliminated as COPCs on the basis of screening against background values 

during the COPC selection process.  In surface soil, thallium and vanadium concentrations were within 

the background values.  In subsurface soil, benzo(a)anthracene, benzo(b)fluoranthene, indeno(1,2,3-

cd)pyrene, aluminum, manganese, and thallium concentrations were within the background values. 

However, benzo(a)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene concentrations were 

incorporated into BAP equivalents concentrations, and benzo(a)pyrene equivalents were evaluated in the 

quantitative HHRA because some of the individual cPAHs in subsurface soil exceeded screening criteria 

and background values.  Therefore, these three cPAHs were already evaluated quantitatively.  Thallium 

and vanadium in surface soil and aluminum, manganese, and thallium in subsurface soil were evaluated 

quantitatively to present total risks (i.e., site-related risks plus background risks).  The results of the 

quantitative evaluation of chemicals with concentration within the background values are presented 

below, and associated risk spreadsheets are presented in Appendix D-6.  

 

RISK ESTIMATES INCLUDING CHEMICALS OMITTED FROM THE HHRA ON THE BASIS OF 
BACKGROUND SCREENING – RME SCENARIO 

Receptor HI(1) ILCR(1) 

Surface Soil – High Concentrations Area 

Child Commercial Receptor 0.4 (0.4) 1E-04 (1E-04) 

Adult Commercial Receptor 0.05 (0.05) 2E-05 (2E-05) 

Lifelong Commercial Receptor NA 1E-04 (1E-04) 

Future Child Resident 2(2) (2(2)) 5E-04 (5E-04) 

Future Adult Resident 0.2 (0.2) 8E-05 (8E-05) 

Lifelong Resident NA 6E-04 (6E-04) 

Surface Soil – Low Concentrations Area 

Child Commercial Receptor 0.6 (0.7) 1E-05 (1E-05) 

Adult Commercial Receptor 0.07 (0.09) 3E-06 (3E-06) 

Lifelong Commercial Receptor NA 2E-05 (2E-05) 

Future Child Resident 3(2) (3(2)) 6E-05 (6E-05) 

Future Adult Resident 0.3 (0.3) 1E-05 (1E-05) 

Lifelong Resident NA 7E-05 (7E-05) 

Subsurface Soil 

Child Commercial Receptor 0.1 (0.2) 1E-05 (1E-05) 

Adult Commercial Receptor 0.01 (0.02) 2E-06 (2E-06) 

Lifelong Commercial Receptor NA 1E-05 (1E-05) 

Future Child Resident 0.6 (0.9) 4E-05 (4E-05) 

Future Adult Resident 0.06 (0.1) 8E-06 (8E-06) 

Lifelong Resident NA 5E-05 (5E-05) 
(1) – Risk values not in parentheses are medium-specific risks calculated in the HHRA for COPCs only.  Risk 

values shown in parentheses include chemicals eliminated on the basis of screening against background 
values.  
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 (2) – Target organ-specific HIs do not exceed 1.  
NA – Not applicable. 

 

As shown in the table, cancer risks are equal whether chemicals with concentrations within the 

background values are included or excluded from the evaluation.  HIs are slightly greater but are less 

than 1 on a target organ-specific basis for all receptors and data sets evaluated.   

 
4.5    UNCERTAINTY ANALYSIS 

 
There are uncertainties associated with all HHRAs.  This section summarizes these uncertainties, and 

discusses how they may affect the final risk estimates discussed in Section 4.4. 

 
There is uncertainty associated with all steps of the risk assessment process.  Uncertainty in the data 

evaluation is associated with sampling adequacy, the current status of the predictive databases for 

development of screening values, the procedures used to include or exclude chemicals as COPCs, and 

the methods used and the assumptions made to determine EPCs.  The selection of COPCs is based on 

exposure assumptions and toxicity information which in turn have associated uncertainties.  Uncertainty 

associated with the exposure assessment includes the values used as input variables for a given intake 

route and the predictions regarding future land use and population characteristics.  Uncertainty in the 

toxicity assessment includes the quality of the existing data to support dose-response relationships and 

the weight-of-evidence used for determining the carcinogenicity of COCs.  Uncertainty in risk 

characterization includes that associated with exposure to multiple chemicals and the cumulative 

uncertainty from combining conservative assumptions made in earlier activities.   

 
While there are various sources of uncertainty (as described above) throughout the risk assessments, 

assumptions were made in this HHRA so that the final calculated risks would be conservative estimates 

that are protective of public health.  Each uncertainty mentioned above is discussed below. 

 
Existing Databases 

 
As discussed in Section 4.1, data from samples collected during several field investigations were used to 

assess risks to potential human receptors.  These data were validated according to USEPA data 

validation guidelines.  Only fixed base analytical results (i.e., results from a fixed base laboratory, not field 

analytical results) from the field investigations for the target analyte lists were used in the quantitative risk 

evaluation.  Data regarded as rejected (i.e., qualified as “R” during data validation) were not used in the 

quantitative risk assessment.  Elimination of data qualified as “R” may increase uncertainty in the risk 

assessment. 

 
COPC Screening Levels 

The use of risk-based screening levels for soil and groundwater based on conservative residential land 

use scenarios and corresponding to an ILCR of 1x10-6 and HQ of 0.1 should make certain that the 
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significant contributors to risk from a site are evaluated.  The elimination of chemicals that are present at 

concentrations that correspond to an ILCR less than 1x10-6 and an HQ less than 0.1 should not affect the 

final conclusions of the risk assessment because these chemicals are not expected to cause a potential 

health concern at the concentrations detected.   

 
Absence of COPC Screening Levels 

 
RSLs are not available for calcium, magnesium, sodium, and potassium because toxicity criteria are not 

available for these metals.  However, these metals are essential nutrients, commonly detected in 

environmental media, and receptor risks should not be underestimated because these nutrients are not 

selected as COPCs. 

 
Risk-based screening levels for direct contact are not currently available for several organic chemicals 

detected in soil at the IOA (i.e., acenaphthylene, benzo(g,h,i)perylene, phenanthrene, alpha- and gamma-

chlordane, endosulfan II, endosulfan sulfate, endrin aldehyde, and endrin ketone).  The screening levels 

available for acenaphthene were used as surrogate screening levels for acenaphthylene, and the 

screening levels for pyrene were used as surrogate screening levels for benzo(g,h,i)perylene and 

phenanthrene because these compounds have similar chemical structures.  Similarly, the screening 

levels available for chlordane were used as surrogate screening levels for alpha- and gamma-chlordane, 

the screening levels for endosulfan were used as surrogate screening levels for endosulfan II and 

endosulfan sulfate, and the screening levels for endrin were used as surrogate screening levels for endrin 

aldehyde and endrin ketone.  The use of these surrogates may increase the uncertainty in the risk 

assessment.  The direction of bias cannot be determined. 

 
No screening level or surrogate screening level was available for carbazole.  Carbazole was detected in 6 

of 25 surface soil samples.  The maximum concentration of carbazole in surface soil is 2200 µg/kg, and 

the Base background value for carbazole in surface soil is 130 µg/kg.  Concentrations of cabazole in 

surface soil exceeding the background value were detected in EUs 28, 38, and 39.  These EUs were 

included in the high concentrations area; therefore, carbazole detections exceeding background are co-

located with other soil contaminants.  Consequently, the HHRA conclusions are unlikely to be affected by 

the lack of COPC screening levels for carbazole.   

 
Exposure Point Concentrations  

 
Uncertainty is associated with the use of the 95 percent UCL on the mean concentration as the EPC.  As 

a result of using the 95 percent UCL, the estimations of potential risk are most likely overestimated 

because this is a representation of the upper limit that potential receptors would be exposed to over the 

entire exposure period.  In some cases (because data sets contained less than five samples or because 

there were less than four positive detections), the maximum concentration was used as the EPC.  Using 
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the maximum concentration tends to overestimate potential risks because receptors are assumed to be 

continuously exposed to the maximum concentration for the entire exposure period. 

 
For the risk estimates based on the data groupings, the EPCs calculated for the low concentrations area 

surface soil data set were similar to or less than the EPCs calculated for the high concentrations area 

data set with the exception of Aroclor-1260.  As shown in Table 4-8, the Aroclor-1260 EPC for the low 

concentrations area data set (1.5 mg/kg) is considerably greater than the EPC for the high concentrations 

area data set (0.063 mg/kg).  Aroclor-1260 was not identified as a risk driver in either the high 

concentrations area or low concentrations area data sets.  However, Aroclor-1260 was identified as a risk 

driver for the future resident receptor in the location-by-location evaluation for EUs 8, 10, 15, and 17.  

Aroclor-1260 concentrations detected at one or more locations in EUs 8, 10, 15, and 17 were also greater 

than 1 mg/kg, which is a federal TSCA soil cleanup level for high occupancy areas (USEPA, 2005c). 

 
Land Use 

 
Uncertainty and conservatism may be introduced into the risk assessment when estimated risks are 

projected for future land use patterns.  The risks calculated in this HHRA are based on projected land use 

at the IOA Site based on the zoning established by SSTTDC.  There are no current receptors at the IOA, 

but future commercial and residential receptors are possible based on the allowable uses in the zoning 

districts within the IOA.  Commercial receptors were evaluated because portions of the Site are zoned for 

future commercial land use.  Residential receptors were evaluated in the risk assessment because 

portions of the Site are also zoned for residential land use.  Evaluating residential receptors is also 

protective of any potential current use or future use because the residential scenario is based on the most 

conservative exposure assumptions.  Risks to non-residential receptors are anticipated to be less than 

risks for residential receptors.  

 
Exposure Parameters 

 
Each exposure factor selected for use in the risk assessment contains some associated uncertainty.  

Generally, exposure factors are based on surveys of physiological and lifestyle profiles across the United 

States.  The attributes and activities studied in these surveys generally have a broad distribution.  To 

avoid underestimation of exposure, USEPA guidelines (e.g., USEPA, 2004) for the RME receptor were 

used, if applicable.  The guidelines generally specify the use of the 95th percentile for most parameters.  

Therefore, the selected exposure factors for the RME receptor represent the upper bound of the observed 

or expected practices which are characteristic of the majority of the population. 

 

Generally, uncertainty can be assessed for many assumptions made in determining the factors used to 

calculate exposures and intakes.  Many of these parameters were determined from the statistical 

analyses of human population characteristics.  Often, the database used to summarize a particular 
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exposure parameter (i.e., body weight) is quite large.  Consequently, the values chosen for such variables 

in the RME scenario have low uncertainty.  For many parameters for which limited information exists 

(e.g., dermal absorption), greater uncertainty exists.  For example, current USEPA guidance (USEPA, 

2004) does not provide dermal absorption factors for exposure to most metals (except arsenic and 

cadmium) and VOCs in soil.  Note that no VOCs were selected as COPCs in soil in this HHRA. 

 
Derivation of Toxicity Criteria 

 
Uncertainty associated with the toxicity assessment is related to the hazard assessment and dose 

response evaluations for the COPCs.  The hazard assessment characterizes the nature and strength of 

causal evidence or the likelihood that a chemical that induces adverse effects in animals will do likewise 

in humans.  A hazard assessment of carcinogenicity was evaluated as a weight of evidence 

determination using USEPA methods.  Positive animal cancer test data suggest that humans contain 

tissue(s) that may manifest a carcinogenic response; however, animal data cannot necessarily be used to 

predict the target tissue in humans.  In the hazard assessment of non-carcinogenic effects, however, 

positive animal data often suggest the nature of the effects (i.e., the target tissues and type of effects) to 

be anticipated in humans. 

 
Uncertainty in hazard assessment arises from the nature and quality of the animal and human data.  

Uncertainty is reduced when:  

 
 Similar effects are observed across species, strain, sex, and exposure route. 

 The magnitude of the response is clearly dose related. 

 Pharmacokinetic data indicate a similar fate in humans and animals. 

 Postulated mechanisms of toxicity are similar for humans and animals. 

 The COPC is structurally similar to other chemicals for which toxicity is more completely 

characterized. 

 
Uncertainty in the dose response evaluation includes determining a CSF for the carcinogenic assessment 

and deriving an RfD for the non-carcinogenic assessment.  Uncertainty is introduced from interspecies 

(animal-to-human) extrapolation, which, in the absence of quantitative pharmacokinetic or mechanistic 

data, is usually based on consideration of interspecies differences in basal metabolic rate.  Uncertainty 

also results from intraspecies variation.  Most toxicity experiments are performed on animals very similar 

in age and genotype, so intragroup biological variation is minimal.  

 

The human population of concern, however, may reflect a great deal of heterogeneity, including unusual 

sensitivity or tolerance to the COPC.  Even toxicity data from human occupational exposures reflect a 

bias because only those individuals sufficiently healthy to regularly attend work (the “healthy worker 

effect”), and those not unusually sensitive to the chemical are likely to be occupationally exposed.  
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Finally, uncertainty arises from the quality of the key study from which the quantitative estimate is derived 

and the database used.  For cancer effects, the uncertainty associated with dose response factors was 

mitigated by assuming the 95-percent upper bound for the slope factor.  Another source of uncertainty in 

carcinogenic assessment is the method by which data from high doses in animal studies are extrapolated 

to the dose range expected for environmentally exposed humans.  The linearized multi-stage model, 

which is used in nearly all quantitative estimations of human risk based on animal data, is based on a 

non-threshold assumption of carcinogenesis.  Evidence suggests, however, that epigenetic carcinogens, 

as well as many genotoxic carcinogens, have a threshold below which they are non-carcinogenic.  

Therefore, using the linearized multi-stage model was conservative for chemicals that exhibited a 

threshold for carcinogenicity. 

 
For non-carcinogenic effects, additional uncertainty factors may have been applied to derive the RfD to 

mitigate poor quality of the key study or gaps in the database.  Additional uncertainty for non-carcinogenic 

effects arose from using an effect level in the estimate of an RfD because this estimate was predicated on 

the assumption of a threshold less than which adverse effects were not expected.  Therefore, an 

uncertainty factor is usually applied to estimate a no effect level.  

 
There is additional uncertainty in estimating an RfD for chronic exposure from subchronic data.  Unless 

empirical data indicated that effects did not worsen with increasing duration of exposure, an additional 

uncertainty factor was applied to the no effect level in the subchronic study.  Uncertainty in deriving RfDs 

was mitigated by using uncertainty and modifying factors that normally range between 3 and 10.  The 

resulting combination of uncertainty and modifying factors may have reached 1,000 or more.  Deriving 

dermal RfDs and CSFs from oral values may also have caused uncertainty.  This was particularly the 

case when no gastrointestinal absorption rates were available in the literature or when only qualitative 

statements regarding absorption were available. 

 

Toxicity Criteria for Chromium 
 

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the 

hexavalent state.  The following table compares the maximum total chromium concentrations reported for 

IOA samples to available USEPA RSLs.  

 

COMPARISON OF IOA CHROMIUM RESULTS TO BASEWIDE BACKGROUND VALUES AND RSLS 
FOR HEXAVALENT AND TRIVALENT CHROMIUM 

Maximum Site Chromium 
Concentration 

Basewide 
Background 

Value 

USEPA Residential 
RSL -  Hexavalent 

Chromium 

USEPA Residential 
RSL -  Trivalent 

Chromium 

Surface soil: 149 mg/kg 10.1 mg/kg 
0.29 mg/kg 120,000 mg/kg 

Subsurface soil: 11 mg/kg 10.15 mg/kg 
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Risks associated with this chemical were assessed by conservatively assuming that 100 percent of the 

reported total chromium result is attributable to hexavalent chromium.  Therefore, the risks calculated for 

chromium in surface and subsurface soil at the IOA are likely overestimated.  However, the estimated 

medium-specific surface and subsurface soil HIs do not exceed an HI of 1, and ILCRs do not exceed the 

USEPA target cancer risk range (1 x 10-4 to 1 x 10-6) for receptors other than the child and lifelong 

residents exposed to surface soil in the high concentrations area.  In cases where the estimated risks do 

not exceed target levels, overall risk assessment conclusions are not impacted despite the likely 

overestimation of risks resulting from the use of the hexavalent chromium toxicity criteria.  For child and 

lifelong residents exposed to high concentrations area surface soil, risks exceed 1x10-4 even if chromium 

is not assumed to be present as hexavalent chromium, as ILCRs calculated for the BAP equivalents for 

these receptors exceed 1x10-4.  Therefore, overall risk assessment conclusions are not impacted due to 

uncertainty associated with toxicity criteria for chromium. 

 
Toxicity Criteria for Aroclor-1260 

 
Aroclor-1260 was selected as a COPC for surface soil.  No non-carcinogenic toxicity criteria are available 

for Aroclor-1260.  However, a non-carcinogenic RfD is available for Aroclor-1254, a related Aroclor 

mixture that was not detected in study area media.  The non-carcinogenic RfD for Aroclor-1254 was used 

to calculate HIs for Aroclor-1260.    As a result, location-by-location specific HIs for several EUs exceed 1 

at several locations, and Aroclor-1260 was identified as a risk driver for these locations.  Aroclor-1260 

would not be a risk driver in the location-by-location evaluation if the RfD for Aroclor-1254 was not used to 

estimate HIs.  HIs estimated for Aroclor-1260 using the RfD for Aroclor-1254 for the high-concentrations 

area surface soil data set or the low-concentrations area surface soil data set do not exceed 1 on a target 

organ-specific basis. 

 
Uncertainty in the Risk Characterization 

 
Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects 

from exposure to multiple COPCs from various exposure routes.  High uncertainty exists when summing 

cancer risks for several substances across different exposure pathways.  This assumes that each 

substance has a similar effect and/or mode of action.  Often compounds affect different organs, have 

different mechanisms of action, and differ in their fate in the body, so additivity may not be an appropriate 

assumption.  However, the assumption of additivity is made to provide a conservative estimate of risk. 

 
The risk characterization also does not consider antagonistic or synergistic effects.  Little or no 

information is available to determine the potential for antagonism or synergism for the COPCs.  

Therefore, the uncertainty regarding antagonistic or synergistic effects is ambiguous because potential 

human health risks may either be underestimated or overestimated. 
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In this HHRA the risk characterization compared cancer risks to the USEPA target cancer risk range 

(1x10-4 to 1x10-6).  The cPAHs in high concentrations area surface soil were the primary risk drivers for 

child and lifelong residents with estimated ILCRs exceeding the target cancer risk range.  For comparison 

purposes the following table screens the maximum concentrations of cPAHs detected in the various soil 

data sets against the MCP Method 1 Standards in addition to the USEPA RSLs for residential soil: 

 

Chemical 
Maximum 

Concentration 
(µg/kg) 

MCP S-1/ 
GW-1(1) 

(µg/kg) 

Above 
MCP 

Screening 
Level? 

USEPA 
RSL – 

Residential 
Soil(2) 

(µg/kg) 

Above 
USEPA 

Screening 
Level? 

High Concentrations Area Surface Soil   

Benzo(a)anthracene 12000 7000 Yes 150 Yes 

Benzo(a)pyrene 11000 2000 Yes 15 Yes 

Benzo(b)fluoranthene 17000 7000 Yes 150 Yes 

Benzo(k)fluoranthene 9400 70000 No 1500 Yes 

Chrysene 14000 70000 No 15000 No 

Dibenzo(a,h)anthracene 720 700 Yes 15 Yes 

Indeno(1,2,3-cd)pyrene 8300 7000 Yes 150 Yes 

BAP Equivalents 15600 2000 Yes 15 Yes 

Low Concentrations Area Surface Soil 

Benzo(a)anthracene 630 7000 No 150 Yes 

Benzo(a)pyrene 610 2000 No 15 Yes 

Benzo(b)fluoranthene 1000 7000 No 150 Yes 

Benzo(k)fluoranthene 250 70000 No 1500 No 

Chrysene 760 70000 No 15000 No 

Dibenzo(a,h)anthracene 95 700 No 15 Yes 

Indeno(1,2,3-cd)pyrene 490 7000 No 150 Yes 

BAP Equivalents 893 2000 No 15 Yes 

Entire Site Subsurface Soil   

Benzo(a)anthracene 520 7000 No 150 Yes 

Benzo(a)pyrene 380 2000 No 15 Yes 

Benzo(b)fluoranthene 650 7000 No 150 Yes 

Benzo(k)fluoranthene 250 70000 No 1500 No 

Chrysene 550 70000 No 15000 No 

Dibenzo(a,h)anthracene 64 700 No 15 Yes 

Indeno(1,2,3-cd)pyrene 200 7000 No 150 Yes 

BAP Equivalents 584 2000 No 15 Yes 
1 - MCP Method 1: Soil Category S-1 Standards.  S-1 (Soil) & GW-1 (Groundwater).  310 CMR 40.0000, 12/14/2007. 
2 - USEPA RSL for Residential Soil, November 2012 (USEPA, 2012b). 

 

As summarized above, the maximum concentrations of several individual cPAHs and the BAP 

equivalents exceed the associated MCP criteria in the high concentrations area surface soil data set.  No 

cPAHs exceed the associated MCP criteria in the low concentrations area surface soil or entire site 
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subsurface soil data sets.  The maximum concentrations of most cPAHs exceed the USEPA RSLs for 

residential soil in the three data sets evaluated.  Maximum concentrations detected in the high 

concentrations area surface soil data set are generally one order of magnitude greater than maximum 

concentrations detected in the low concentrations area surface soil and entire site subsurface soil data 

sets. 

 
Additionally, for completeness, positive detections in surface soil and subsurface soil were screened 

against MCP criteria (S-1 & GW-1 Standards) on a location-by-location basis.  The results of the 

screening are presented in Appendix E, Tables E.2 and E.3 for surface and subsurface soil, respectively.  

No detected concentrations in subsurface soil exceeded MCP criteria.  The following table summarizes 

exceedances noted in surface soil. 

 
Surface Soil Results Exceeding MCP S-1 & GW-1 Standards 

Exposure Unit Parameter(s) 

EU 10 Aroclor-1260/Total Aroclor 

EU 15 Aroclor-1260/Total Aroclor 

EU 21 2-Methylnaphthalene 

EU 28 cPAHs, Phenanthrene, Heptachlor epoxide 

EU 37 Cadmium 

EU 38 cPAHs, 2-Methylnaphthalene 

EU 39 2-Methylnaphthalene, Chromium, Lead 

EU 40 cPAHs 

EU 45 Lead 

EU 49 Arsenic 

 

The results of screening the surface soil data against MCP S-1 & GW-1 Standards summarized below are 

similar to the results presented in Section 4.4: 

 
 PCBs in EUs 10 and 15 were identified as risk drivers in the location-by-location evaluation in Section 

4.4 

 cPAHs, heptachlor epoxide, and chromium were previously identified as risk drivers for the high 

concentrations area, which includes EUs 28, 38, 39, and 40 in Section 4.4 

 Lead and arsenic were also identified as risk drivers for EUs 39 and 49, respectively in Section 4.4. 

 
Although several parameters that were not identified as risk drivers in Section 4.4 exceeded the MCP 

criteria in EU 28 (i.e., phenanthrene), EU 38 (i.e., 2-methylnaphthalene), and EU 39 (i.e., 2-

methylnaphthalene), other risk drivers were previously identified for these EUs.  Additionally, detected 

concentrations of phenanthrene and 2-methylnaphthalene in these EUs do not exceed the USEPA RSL 

for residential soil based on an HQ of 0.1.      

 



  

W5212836F 4-39 CTO WE11 

No risk drivers were identified in EUs 21, 37, and 45 based on the risk evaluations presented in Section 

4.4.  Although concentrations of 2-methylnaphthalene in EU 21, cadmium in EU 37, and lead in EU 45 

exceeded MCP S-1 & GW-1 criteria, these concentrations do not exceed RSLs for residential soil (based 

on an HQ of 0.1, as applicable).   

  
4.6   SUMMARY AND CONCLUSIONS 

 
Two potential receptor groups were evaluated: future commercial receptors (based on zoning and 

allowable future land use), and future residents (based on zoning and allowable future land use and to be 

protective of all possible future land use scenarios).  Surface soil was evaluated in two data groupings: 1) 

high concentrations area EUs; and 2) low concentrations area EUs (primarily based on cPAH results).  

Subsurface soil results were evaluated as a single data group.  Additionally, a location-by-location 

evaluation was conducted for residents for both surface and subsurface soil.  Only the RME exposure 

scenario was evaluated. 

   
Non-Carcinogenic Risks 

 
HIs were less than or equal to 1 when calculated on a target organ-specific basis for all commercial and 

residential receptors evaluated for exposure to high concentrations area surface soil, low concentrations 

area surface soil, and subsurface soil.   

 
Non-cancer hazards estimated as part of the location-by-location evaluation for residents were less than 

1 on a target organ-specific basis for subsurface soil.  In surface soil, HIs for EUs 8, 10, 15, 17, and 49 

exceeded 1 on a target organ basis.  HIs estimated for EUs 8, 10, 15, and 17 exceeded 1 on a target 

organ basis due to Aroclor-1260 (using non-cancer toxicity criteria for Aroclor-1254); therefore, Aroclor-

1260 was identified as a primary risk driver and COC for these four EUs.  One or more detected 

concentrations of Aroclor-1260 exceed 1 mg/kg in EUs 8, 10, 15, and 17.  For EU 49, the target organ-

specific HIs for CVS and skin exceed 1 due to arsenic in the single surface soil sample available; 

therefore, arsenic is identified as a primary risk driver and COC for EU 49.  The concentration of arsenic 

detected in EU 49 is approximately three times greater than the second-greatest arsenic detection in the 

IOA. 

 
Carcinogenic Risks 

 
Cancer risk estimates for all receptors exposed to COPCs in surface soil in the low concentrations area 

and subsurface soil are within USEPA’s target cancer risk range of 1x10-4 to 1x10-6.  The cancer risk 

estimates for child, adult, and lifelong commercial receptors and adult residents exposed to COPCs in 

surface soil in the high concentrations area are also within USEPA’s target cancer risk range.   
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Cancer risk estimates for child and lifelong residents exposed to COPCs in surface soil in the high 

concentrations area exceed USEPA’s target cancer risk range primarily due to cPAHs and chromium 

(evaluated using hexavalent chromium toxicity criteria).  However, risks associated with chromium are 

likely overestimated because hexavalent chromium is unlikely to be present in study area soils at 

significant concentrations (relative to the total chromium concentrations).  Heptachlor epoxide and arsenic 

were also risk drivers for child residents, and heptachlor epoxide, 2,3,7,8-TCDD equivalents, and arsenic 

were also risk drivers for lifelong residents. 

 
In the location-by-location evaluation for residents, cancer risk estimates for surface soil for sample 

locations in EUs 28, 29, 38, 39, and 40 exceed 1x10-4.  The exceedances are primarily due to cPAHs, 

and these EUs were therefore grouped together and defined as the “high concentrations” area referenced 

in the preceding narrative.  At EU 28, heptachlor epoxide, arsenic and chromium are also risk 

contributors, as the ILCRs for these chemicals exceed 1x10-6.  Arsenic and chromium are also risk drivers 

at EUs 29, 38, 39, and 40.    Cancer risk estimates calculated for surface or subsurface soils at other IOA 

study area locations did not exceed 1x10-4.   

 
Exposure to Lead 

 
Lead was selected as a COPC in surface soil.  However, EPCs for lead (i.e., the arithmetic mean 

concentrations) were less than the residential soil screening level of 400 mg/kg for surface soil in both the 

high concentrations and low concentrations areas.  Therefore, lead was not further evaluated for these 

data sets. 

 
Lead was also evaluated in the location-by-location assessment.  Four of five lead concentrations 

detected in EU 39 exceeded the residential soil screening level of 400 mg/kg.  Lead concentrations did 

not exceed the screening level in any other samples or EUs.  The arithmetic mean lead concentration for 

EU 39 was 605 mg/kg.  Therefore, lead risks were assessed using the IEUBK (for residents) and TRW 

(for non-residents) models. 

 

The IEUBK model (USEPA, 1994; 2010c) evaluated a young child resident (0 to 6 years of age) as the 

receptor of concern.  The evaluation of a mean lead concentration (605 mg/kg) results in approximately 

14.7 percent of future on-site child residents having a blood-lead level greater than 10 µg/dL and a 

geometric mean blood-lead level of 6.1 µg/dL.  These results are at variance with the USEPA goal (as 

described in the 1994 OSWER Directive) of no more than 5 percent of children exceeding a 10 µg/dL 

blood-lead level.  Therefore, lead is identified as a primary risk driver for EU 39.  However, note that if the 

maximum lead concentration of 1280 mg/kg were excluded from the evaluation, the mean lead 

concentration in EU 39 would be less than 400 mg/kg, and therefore no adverse effects would be 

anticipated for residential exposure to lead. 
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Risks to adult commercial receptors exposed to lead in soil were evaluated using a slope factor approach 

developed by the USEPA TRW for lead (USEPA, 2003a, 2009b).  The lead mean concentration of 605 

mg/kg results in approximately 0.01 percent of receptors of a having a blood-lead level greater than 10 

µg/dL and a geometric mean blood-lead level of 1.3 µg/dL.  The results for adult commercial receptor is 

not at variance with the USEPA goal of no more than 5 percent of children (fetuses of exposed women) 

exceeding a 10 µg/dL blood lead level.  These results indicate that adverse effects are not likely for 

children or fetuses of future pregnant commercial receptors exposed to lead in EU 39. 

 
Human Health Risk Assessment Chemicals of Concern  

 
The chemicals of concern for the two surface soil data groupings and subsurface soil data group 

evaluation as well as the location-by-location evaluation are presented below.  Based on the non-cancer 

and cancer risk evaluations, the following contaminants with non-cancer HQs greater than 0.1 that 

contribute to a target organ-specific HI exceeding 1 or with cancer risks greater than 1x10-6 in a scenario 

with total cancer risks greater than 1x10-4 were identified as COCs:  

 
Data Groupings Evaluation 

Medium/Data Grouping Receptor COCs 

Surface soil – high 
concentrations area 

Child resident 
Lifelong resident 

BAP equivalents(1)(2), heptachlor 
epoxide(1)(2), 2,3,7,8-TCDD 
equivalents(2), arsenic(1)(2), 
chromium(1)(2)  

Surface soil – low 
concentrations area 

-- -- 

Subsurface soil -- -- 
              (1) – Selected as a COC based on child resident cancer risk. 
              (2) – Selected as a COC based on lifelong resident cancer risk.  
 

Location-by-Location Evaluation 

Medium/Location Receptor COCs 

Surface soil – EU 8 Child resident Aroclor-1260(1) 

Surface soil – EU 10 Child resident Aroclor-1260(1) 

Surface soil – EU 15 Child resident Aroclor-1260(1) 

Surface soil – EU 17 Child resident Aroclor-1260(1) 

Surface soil – EU 28 Lifelong resident cPAHs(2), heptachlor epoxide(2), 
arsenic(2), chromium(2) 

Surface soil – EU 29 Lifelong resident cPAHs(2), arsenic(2), chromium(2) 

Surface soil – EU 38 Lifelong resident cPAHs(2), arsenic(2), chromium(2) 

Surface soil – EU 39 Child resident 
Lifelong resident 

cPAHs(2), arsenic(2), chromium(2), 
lead(1) 

Surface soil – EU 40 Lifelong resident cPAHs(2), arsenic(2), chromium(2) 

Surface soil – EU 49 Child resident Arsenic(1)  
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              (1) – Selected as a COC based on child resident non-cancer risk. 
              (2) – Selected as a COC based on lifelong resident cancer risk.  
 
However, chromium risks are likely overestimated because it was assumed that chromium was present in 

the hexavalent state (i.e., toxicity criteria for hexavalent chromium were conservatively used in the 

assessment).  Aroclor-1260 was selected as a COC in the location-by-location evaluation for the child 

resident using non-cancer toxicity criteria for Aroclor-1254.  Additionally, naphthalene in surface soil (in 

several EUs) and subsurface soil (in RIA 33) and lead in surface soil (in EU 39) were identified as COCs 

based on the migration to groundwater analysis. 
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5.0 DATA COMPARISON TO SITE CLEANUP GOALS 

Site-specific PRGs were calculated for the COCs identified in the streamlined HHRA discussed in Section 

4.  The PRGs presented below are for the COCs that contribute significantly to the cancer risk (using a 1 

X 10-5 target cancer risk level) and/or HI (using a value of 1) for the hypothetical resident exposed to site 

surface soil.  The HHRA identified naphthalene in surface and subsurface soil as a COC based on the 

migration to groundwater analysis.  However, since no concentrations of naphthalene in surface or 

subsurface soil exceeded the RSL, a PRG for naphthalene was not developed.  The surface soil PRGs 

and background values, where applicable, are summarized in the table below along with the selected 

cleanup goal for each COC.  Where the background value is greater than the PRG, it is used as the 

cleanup goal.  A comparison of the IOA surface soil concentrations in EUs where risks were identified to 

the cleanup goals is presented below.  The PRG calculations are included in Appendix F.   

   

Contaminant of Concern Units 
Hypothetical 

Resident PRG 
Background Value Cleanup Goal 

Benzo(a)pyrene Equivalents µg/kg 150 2130 2130 

Benzo(a)anthracene µg/kg  1500 810 1500 

Benzo(a)pyrene µg/kg  150 1828.8 1828.8 

Benzo(b)fluoranthene µg/kg  1500 770 1500 

Benzo(k)fluoranthene µg/kg  15000 2700 15000 

Dibenzo(a,h)anthracene µg/kg 150 96 150 

Indeno(1,2,3-cd)pyrene µg/kg 1500 175 1500 

Aroclor-1260 µg/kg 1100* NA 1100 

Heptachlor Epoxide µg/kg 530 NA 530 

2,3,7,8-TCDD Equivalents µg/kg 0.045 NA 0.045 

Arsenic mg/kg 3.9 5.31 5.31 

Chromium mg/kg 3.0 10.1 10.1 

Lead mg/kg 400 301.7 400 

  Notes: NA – not applicable 
            *Calculated using the non-cancer toxicity criteria for Aroclor-1254 
 

5.1 SURFACE SOIL CONCENTRATION COMPARISON 

 
Table 5-1 presents the concentrations of the Site COCs in EUs where risks were identified in surface soil 

(0 to 3 ft bgs).  The data for these EUs are compared to the cleanup goals in the table above, e.g., either 

the site-specific PRGs for the hypothetical resident or surface soil background values (whichever is 

greater).  Exceedances of the cleanup goals are highlighted in black in Table 5-1.  The comparison for 

each analyte group is discussed below.  As discussed in Section 4.4 and summarized in the location-by-

location risk estimates in Appendix D-4, the analytical results in all other EUs are less than the USEPA 

cancer and non-cancer risk targets. 
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PAHs 

 
Concentrations of benzo(k)fluoranthene were all below the selected cleanup goal.  Benzo(a)anthracene 

benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene 

concentrations exceeded the cleanup goals in one or more samples from the EUs associated with the 

high concentration areas (i.e. EUs 28, 29, 38, 39, and 40).  Figure 5-1 presents a tag map showing the 

locations with concentrations of the PAH COCs that exceed the cleanup goals.   

 
Pesticides/PCBs 

 
Concentrations of heptachlor epoxide in surface soil were all below the cleanup goal.  Aroclor-1260 

concentrations exceeded the cleanup goal in six samples from four EUs (EUs 8, 10, 15, and 17).  Figure 

5-1 presents a tag map showing locations with concentrations of Aroclor-1260 that exceed the cleanup 

goal.   

 
Metals 

 
Arsenic concentrations exceeded the cleanup goal at five sample locations in EUs 29, 38, 39 and 49.  

The maximum arsenic concentration (36 mg/kg) was detected in EU49, located in the southern portion of 

the Site; the arsenic concentration exceedances in the high concentration area EUs ranged from 5.7 

mg/kg [avg.] to 10.4 mg/kg and do not seem indicative of an arsenic release.  Chromium concentrations 

exceeded the cleanup goal at seven sample locations in all five high concentrations area EUs.  The 

maximum chromium concentration (149 mg/kg) was detected in EU39, located in the south-central 

portion of the Site; the other chromium concentrations ranged from 10.9 mg/kg to 18.7 mg/kg.  Lead 

concentrations exceeded the cleanup goal at two sample locations, both in EU39, with concentrations of 

503 mg/kg [avg] and 1280 mg/kg, respectively.  The sample locations with concentrations of the three 

metals COCs that exceed the cleanup goals are presented on Figure 5-1. 

 
Dioxins 

 
There were no exceedances of the cleanup goal for 2,3,7,8-TCDD (TEQ).   

 
5.2 LOCATION BY LOCATION SURFACE SOIL CONCENTRATIONS COMPARED TO 

PRGS  

 
As discussed previously in Section 4, in the location by location analysis a number of compounds were 

retained as COCs based on the HI or carcinogenic risk.  Aroclor-1260 was retained as a COC in EUs 8, 

10, 15, and 17 and arsenic was retained as a COC in EU 49 based on the HI estimates. Based on the 

carcinogenic risks, cPAHs were retained as COCs in EUs 28, 29, 38, 39, and 40.  In addition heptachlor 

epoxide, arsenic, and chromium were retained as COCs in EU 28 and arsenic and chromium were 
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retained as COCs in EUs 29, 38, 39, and 40.  Using the IEUBK model, lead was retained as a COC in 

EU39.  Concentrations of benzo(k)fluoranthene and heptachlor epoxide were all below the cleanup goals.  

The remaining COCs retained in the location by location analysis exceeded the respective cleanup goals 

in one or more samples, as described in Section 5.1. 
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6.0 SUMMARY AND CONCLUSIONS 

The IOA is an approximately 20-acre site in the center of the former Base where predominantly industrial-

type operations occurred.  There are 13 inactive buildings and 16 environmental sites located within the 

IOA.  Historical data from investigations conducted at those sites were supplemented by data collected 

during a field investigation conducted in 2011 to compile a complete data set for the IOA.  The complete 

IOA data set was used to evaluate potential low-level dispersed contamination due to past industrial 

operations in the IOA, and to assess suspected subsurface contamination remaining from the Building 

117 floor drain and potential UST releases (RIA 33 and RIA 82, respectively).   

 
The surface and subsurface soil analytical results for the samples included in the IOA data set were 

compared to RSLs and Base background values (where appropriate).  A streamlined HHRA was 

performed to further characterize the potential threat to human health from exposure to Site soils.  The 

HHRA identified COCs based on exposures to hypothetical future residents, which was used as a 

scenario protective of all possible future land uses at the IOA.  Site-specific risk-based PRGs were 

calculated for the COCs based on exposures of hypothetical future residents to surface soil.  Either the 

PRGs or surface soil background values (whichever is greater) were selected as the cleanup goals for 

each COC.  The concentrations of the COCs in the IOA data set for those EUs where risks were identified 

were compared to the applicable cleanup goals.  Exceedances of the cleanup goals in an EU are 

summarized in the table below.   

 

EXPOSURE UNIT COC EXCEEDANCES 

EU 8, 10, 15, and 17 (Low 
Concentration Area) 

Aroclor-1260 

EU 28 (High Concentration 
Area) 

Benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, dibenzo(a,h)anthracene, 
indeno(1,2,3-cd)pyrene, and chromium 

EU 29 (High Concentration 
Area) 

Benzo(a)anthracene, benzo(b)fluoranthene, arsenic, and 
chromium 

EU 38 (High Concentration 
Area) 

Benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene, arsenic, 
and chromium  

EU 39 (High Concentration 
Area) 

Benzo(a)anthracene, benzo(b)fluoranthene, arsenic, 
chromium, and lead 

EU 40 (High Concentration 
Area) 

Benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, dibenzo(a,h)anthracene, 
indeno(1,2,3-cd)pyrene, and chromium 

EU49 (Low Concentration 
Area) 

Arsenic 

 

Based on this evaluation of the human health risk, PAH contamination exists in the five EUs designated 

as the high concentrations area and shown on Figure 5-1.  The historical and 2011 surface soil PAH 
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concentrations for samples associated with the low concentrations area are comparable; the historical 

sample PAH concentrations have previously led to no further action (NFA) for the associated closed sites.  

 
PCB contamination (Aroclor-1260, specifically) exists in the northeastern portion of the Site in four EUs 

(EUs 8, 10, 15, 17).  Four of the six samples with exceedances of the Aroclor 1260 cleanup goal are 

associated with historical samples (EU08 and EU15), surrounding the RCRA 90-day hazardous waste 

accumulation area (AOC 83).  While these data were used in the AOC 83 streamlined HHRA, the Aroclor-

1260 data were not evaluated using the non-cancer toxicity criteria for Aroclor-1254 (EA Engineering, 

2004).  There is no distinct dispersal pattern to the exceedances of the Aroclor-1260 cleanup goal, but the 

remaining two exceedances are north and east of Building No.2, the Supply Warehouse. 

 
There was no distinct dispersal pattern to the exceedances of the metals cleanup goals (arsenic, 

chromium, and to a lesser extent lead) as shown on Figure 5-1.  As noted in the HHRA, chromium was 

conservatively evaluated as hexavalent chromium and all of the chromium concentrations are greater 

than the hexavalent chromium-based PRG.  Chromium would not be a COC if it was evaluated as 

trivalent chromium.  Both of the lead cleanup goal exceedances and three of the five arsenic 

exceedances are associated with historical sample locations.  

 
There was no risk associated with the site-wide subsurface soil sample concentrations at either RIA 33 or 

RIA 82. 

 
The results of this investigation indicate that the surface soil was likely impacted by industrial operations, 

mainly in the center portion of the Site (EU28, EU29, EU38, EU39, and EU40) where concentrations of 

PAHs, arsenic, chromium, and lead exceed the cleanup goals (high concentration area) and the 

northeastern portion of the Site (EU8, EU10, EU15, and EU17) where concentrations of Aroclor-1260 

exceed the cleanup goal.  The Navy recommends that a removal action be performed to address the 

exceedances discussed above and that no further action is necessary for the other EUs where there are 

no exceedances of the established cleanup goals.  The Navy anticipates that a removal action would 

include excavation of surface soils as follows: 

 
 Excavation of the top 2 feet of soil in a 10 foot by 10 foot area surrounding the sample locations with 

exceedances in EU28, EU29, EU38, EU39, and EU40 (high concentration area), excluding building 

footprints and roadways.  Confirmation samples would be collected for PAH and metals analysis to 

determine whether additional excavation would be required at these locations.  In addition, the 

excavation would exclude previously excavated locations and closed sites, such as the AOC 15 water 

tower removal action in EU 39.  The RIAs and AOCs that have been closed out are discussed in 

Section 1. 
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 Excavation of the top 2 feet of soil in a 10 foot by 10 foot area surrounding the sample locations with 

exceedances in EU8, EU10, EU15, EU17 and EU49.  Confirmation samples would be collected for 

PCB analysis at EU8, EU10, EU15, and EU17 and metals analysis at EU49 to determine whether 

additional excavation would be required at these locations.   

 Additionally, surface soil sample SS-EU03 targeted an area beneath a pole mounted transformer 

within EU 03.  While there were no exceedances of the PCB cleanup goal associated with this 

sample, the Navy will assess the transformer as part of the removal action.   

 
A BRAC Cleanup Team meeting will be scheduled to discuss recommendations for the removal action 

and any other actions necessary to bring the Site to closure and subsequent transfer.   

 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

TABLES 



TABLE 2-1
SURFACE SOIL (0 TO 3 FEET) SAMPLE SUMMARY

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 2

Exposure Unit PAHs PCBs Metals Dioxins

EU01 NA

EU02 NA

EU03 NA

EU04 NA

EU05 B14-SB-09 B14-SB-09 B14-SB-09, B116-MW-01, B116-MW-04 NA

EU06 NA

EU07 EU07 SB07-339 EU07 EU07

EU08
SB07-309, SB07-310, SB07-330, SB07-

331, SB07-340 SB07-308, SB07-310
SB07-307, SB07-308, SB07-309, SB07-

310 NA

EU09

EU10 B116-MW03, B116-MW05, B14-SB08 EU10 B116-MW03, B116-MW05, B14-SB08 NA

EU11 NA

EU12 NA

EU13

EU14 SB07-312 SB07-312 EU14 NA

EU15 SB07-305, SB07-311
SB07-326, SB07-327, SB07-328, SB07-

329, SB07-336, SB07-337, SB07-338 SB07-305, SB07-306 EU15

EU16 NA

EU17 NA

EU18 MW11-131 MW11-131, SB11-205 MW11-131 NA

EU19 NA

EU20 SB09-007 NA1 SB09-007 NA

EU21 SB09-008 EU21 SB09-008 NA

EU22 SB09-009 EU22 SB09-009 NA

EU23 NA

EU24

EU25 NA2 NA2 NA2 NA2

EU26 SB06-010, B8-MW03, B8-MW04 SB06-010, SB06-011 SB06-010, SB06-011 SB06-010, SB06-304

EU27 B8-MW02, B8-MW05,B8-MW06 EU27 EU27 EU27

EU28

SB06-002  S1SWE, S1SWN, S1SWW, 
S2SWE, S2SWN, S2SWW, AOC13-

SW01, AOC13-SW02, AOC13-SW03, 
AOC13-SW04, SB06-00N SB06-002, SB06-001 SB06-002, SB06-001 EU28 

EU29 NA

EU30 NA

EU31 NA

EU32 NA

EU33 NA

EU34 NA

EU35 NA

EU36

EU37 SB06-008
SB06-008, SB06-009, SB06-351, 

MW06-013
SB06-008, SB06-009, SB06-351, MW06-

013 SB06-351, EU27  

EU38 SB06-006, SB06-007 SB06-006, SB06-007, SB06-012 SB06-006, SB06-007, SB06-012 EU38

EU01

EU02

EU03 

EU04 

EU31

EU32

EU33

EU34

EU29

EU06 

EU09 

EU12 

EU13

EU16

EU30

SB11-201 

SB06-343 

EU17

EU19

EU23 

EU35

EU36
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TABLE 2-1
SURFACE SOIL (0 TO 3 FEET) SAMPLE SUMMARY

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2

Exposure Unit PAHs PCBs Metals Dioxins

EU39 SB06-005, SB06-004 SB06-005, SB06-004 SB06-005, SB06-004, SS06-020 EU39 

EU40 NA

EU41 NA

EU42 NA

EU43

EU44 NA

EU45 NA

EU46

EU47 NA

EU48 NA

EU49 NA

Notes:

EU42

All EUXX samples were collected in 2011 from 0 to 2 feet bgs.  All remaining samples were collected during historical invesitgations.

2) Sample not collected from EU25 - within the footprint of Building 117

NA = Sample not collected for the analytical compound

1) Sample collected but not analyzed by laboratory

EU47

EU48

EU49

EU43

EU46

EU40

EU41

EU44

EU45
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TABLE 2-2
RIA 33 PETROFLAG TPH RESULTS AND LABORATORY CONFIRMATORY SAMPLE LOCATIONS

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PetroFLAG 
TPH Field 
Screening 
(ppm)

PID Headspace 
Field Screening 
(ppm)

PetroFLAG 
TPH Field 
Screening 
(ppm)

PID Headspace 
Field Screening 
(ppm)

PetroFLAG 
TPH Field 
Screening 
(ppm)

PID Headspace 
Field Screening 
(ppm)

PetroFLAG 
TPH Field 
Screening 
(ppm)

PID Headspace 
Field Screening 
(ppm)

IOA-RIA33-SB01 (step out) 266 14.7 54 0 20 J 0 NC NC

IOA-RIA33-SB02 356 0 403 0.1 37 J 0 NC NC
IOA-RIA33-SB03 (step out) 279 0.1 228 0 18 J 0 NC NC

IOA-RIA33-SB04 (step out) 216 0 24 J 0 1 J 0 NC NC

IOA-RIA33-SB05 86 0 72 <1 0 0 NC NC
IOA-RIA33-SB06 (step out) 81 0 56 0 84 <1 NC NC

IOA-RIA33-SB07(step out) 131 <1 55 0 28 J 0 NC NC

IOA-RIA33-SB08 268 <1 89 <1 48 <1 NC NC
IOA-RIA33-SB09 (step out) 101 0.1 78 <1 61 0 NC NC

IOA-RIA33-SB10 (step out) 221 0.8 21 J 1.1 183 0.9 63 0.1

IOA-RIA33-SB11 91 0 140 0 149 0 NC NC
IOA-RIA33-SB12 (step out) 187 0 98 <1 99 0 NC NC

IOA-RIA33-SB13 (step out) 292 0 125 0 21 J 0 NC NC

IOA-RIA33-SB14 144 0.1 1272 0 38 J 0 NC NC
IOA-RIA33-SB15 (step out) 296 0 87 0 57 0 NC NC

Notes:

ppm = parts per million

NC = Not collected

Bold = Confirmation sample collected at this location for laboratory analysis of PAHs and metals.

Soil Boring Location

IOA-SO-RIA33-
SB08-0305

IOA-SO-RIA33-
SB04-0305

IOA-SO-RIA33-
SB02-0507

IOA-SO-RIA33-
SB10-0305

Sample Interval 
Collected for 
Laboratory 

Analysis

3-5 ft bgs 5-7 ft bgs 7-9 ft bgs 9-11 ft bgs

ft = feet

bgs = below ground surface

Samples collected for laboratory analysis were analyzed for VOCs, PAHs, and metals.

IOA-SO-RIA33-
SB14-0507

TPH = Total Petroleum Hydrocarbon
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TABLE 2-3
RIA 82 PETROFLAG TPH  RESULTS AND LABORATORY CONFIRMATORY SAMPLE LOCATIONS

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

6-8 ft bgs 8-10 ft bgs

PetroFLAG TPH 
Field Screening 
(ppm)

PetroFLAG TPH 
Field Screening 
(ppm)

IOA-RIA82-SB06-011 NC 73
Sample collected for comparison only, no confirmatory samples 
collected for laboratory analysis.  

IOA-RIA82-SB01A 47 73

IOA-RIA82-SB01B 30 J 42

p
increasing to the east, no confirmatory samples collected for 
laboratory analysis.  

IOA-RIA82-SB02A 18 J 29 J

IOA-RIA82-SB03A 23 J 31 J
IOA-RIA82-SB04A 30 J 49

Notes:

ft= feet

ppm = parts per million

NC = Not collected

Samples collected above the water table (approximately 8 feet bgs) for laboartory analysis, the 8 to 10 foot interval collected for comparison 
only.

Bold = Confirmation sample collected at this location for laboratory analysis of PAHs and metals.

Soil Boring Location Notes

TPH = Total Petroleum Hydrocarbon

bgs = below ground surface
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TABLE 3-1
ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 14

SAMPLE ID S2SWE S2SWE-
D

S2SWE-
AVG

S2SWW NAS-
AOC13-
SW01

NAS-
AOC13-
SW01-D

NAS-
AOC13-
SW01-
AVG

NAS-
AOC13-
SW04

B116-
OSB1AA

B116-
OSB1AA-
D

B116-
OSB1AA-
AVG

B116-
OSB4AA

B116-
OSB4AA-
D

B116-
OSB4AA-
AVG

B14SB09
AA

LOCATION ID AOC13-
S2-SWE

AOC13-
S2-SWE

AOC13-
S2-SWE

AOC13-
S2-SWW

AOC13-
SW01

AOC13-
SW01

AOC13-
SW01

AOC13-
SW04

B116-
MW-01

B116-
MW-01

B116-
MW-01

B116-
MW-04

B116-
MW-04

B116-
MW-04

B14-SB-
09

SAMPLE DATE 03/11/04 03/11/04 03/11/04 03/11/04 09/29/0
4

09/29/0
4

09/29/0
4

09/30/0
4

03/12/97 03/12/97 03/12/97 03/13/97 03/13/97 03/13/97 06/14/99

DEPTH 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 1 - 3 FT 1 - 3 FT 1 - 3 FT 1 - 3 FT 1 - 3 FT 1 - 3 FT 1 - 2 FT

EXPOSURE UNIT EU28 EU28 EU28 EU28 EU28 EU28 EU28 EU28 EU05 EU05 EU05 EU05 EU05 EU05 EU05

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

SEMIVOLATILES (UG/KG)

BAP EQUIVALENT-HALFND 15 2130 75.2  J 206  J 141  J 46.1  J 40.7  J 144  J 92.4  J 413  360  U 360  U 360  U 360  U 360  U 360  U 190  U

BAP EQUIVALENT-POS 15 2130 75.2  J 206  J 141  J 46.1  J 28.7  J 144  J 86.4  J 413  NA NA NA NA NA NA NA

BENZO(A)ANTHRACENE 150 810 54  170  112  25  24  110  67  300  360  U 360  U 360  U 360  U 360  U 360  U 190  U

BENZO(A)PYRENE 15 1828.78 50  140  95  29  21  J 93  57  J 270  360  U 360  U 360  U 360  U 360  U 360  U 190  U

BENZO(B)FLUORANTHENE 150 770 64  170  117  46  36  140  88  370  360  U 360  U 360  U 360  U 360  U 360  U 190  U

BENZO(K)FLUORANTHENE 1500 2700 25  64  44.5  17  J 12  J 46  29  J 130  360  U 360  U 360  U 360  U 360  U 360  U 190  U

DIBENZO(A,H)ANTHRACENE 15 96 9.2  J 21  J 15.1  J 7  J 24  U 17  J 14.5  J 52  360  U 360  U 360  U 360  U 360  U 360  U 190  U

INDENO(1,2,3-CD)PYRENE 150 175 39  98  68.5  28  16  J 85  50.5  J 220  360  U 360  U 360  U 360  U 360  U 360  U 190  U

PESTICIDES/PCBS (UG/KG)

AROCLOR-1260 220 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 18  U

HEPTACHLOR EPOXIDE 53 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

TOTAL AROCLOR 220 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 18  U

METALS (MG/KG)

ALUMINUM 7700 10499.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 7890 

ARSENIC 0.39 5.31 NA NA NA NA NA NA NA NA 2  1.6  1.8  0.98  1.6  1.29  2 

CALCIUM 6360 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1620  J

CHROMIUM 0.29 10.1 NA NA NA NA NA NA NA NA 7.8  5.1  6.45  7.2  8.7  7.95  8.5 

COBALT 2.3 3.98 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.4  U

IRON 5500 11300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9740 

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11



TABLE 3-1
ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 14

SAMPLE ID S2SWE S2SWE-
D

S2SWE-
AVG

S2SWW NAS-
AOC13-
SW01

NAS-
AOC13-
SW01-D

NAS-
AOC13-
SW01-
AVG

NAS-
AOC13-
SW04

B116-
OSB1AA

B116-
OSB1AA-
D

B116-
OSB1AA-
AVG

B116-
OSB4AA

B116-
OSB4AA-
D

B116-
OSB4AA-
AVG

B14SB09
AA

LOCATION ID AOC13-
S2-SWE

AOC13-
S2-SWE

AOC13-
S2-SWE

AOC13-
S2-SWW

AOC13-
SW01

AOC13-
SW01

AOC13-
SW01

AOC13-
SW04

B116-
MW-01

B116-
MW-01

B116-
MW-01

B116-
MW-04

B116-
MW-04

B116-
MW-04

B14-SB-
09

SAMPLE DATE 03/11/04 03/11/04 03/11/04 03/11/04 09/29/0
4

09/29/0
4

09/29/0
4

09/30/0
4

03/12/97 03/12/97 03/12/97 03/13/97 03/13/97 03/13/97 06/14/99

DEPTH 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 1 - 3 FT 1 - 3 FT 1 - 3 FT 1 - 3 FT 1 - 3 FT 1 - 3 FT 1 - 2 FT

EXPOSURE UNIT EU28 EU28 EU28 EU28 EU28 EU28 EU28 EU28 EU05 EU05 EU05 EU05 EU05 EU05 EU05

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

LEAD 400 301.7 NA NA NA NA NA NA NA NA 7.3  7.7  7.5  4.6  5.2  4.9  12 

MAGNESIUM 1963.38 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1100 

MANGANESE 180 313.83 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 113 

THALLIUM 0.078 1.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1.5  U

VANADIUM 39 89.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 18.2 

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

SEMIVOLATILES (UG/KG)

BAP EQUIVALENT-HALFND 15 2130

BAP EQUIVALENT-POS 15 2130

BENZO(A)ANTHRACENE 150 810

BENZO(A)PYRENE 15 1828.78

BENZO(B)FLUORANTHENE 150 770

BENZO(K)FLUORANTHENE 1500 2700

DIBENZO(A,H)ANTHRACENE 15 96

INDENO(1,2,3-CD)PYRENE 150 175

PESTICIDES/PCBS (UG/KG)

AROCLOR-1260 220

HEPTACHLOR EPOXIDE 53

TOTAL AROCLOR 220

METALS (MG/KG)

ALUMINUM 7700 10499.1

ARSENIC 0.39 5.31

CALCIUM 6360

CHROMIUM 0.29 10.1

COBALT 2.3 3.98

IRON 5500 11300

B8-
8SB2AA

B8-
8SB4AA

IOA-SS-
EU01-
0002

IOA-SS-
EU01-
0002-D

IOA-SS-
EU01-
0002-
AVG

IOA-SS-
EU02-
0002

IOA-SS-
EU03-
0002

IOA-SS-
EU04-
0002

IOA-SS-
EU06-
0002

IOA-SS-
EU07-
0002

IOA-SS-
EU09-
0002

IOA-SS-
EU10-
0002

IOA-SS-
EU12-
0002

IOA-SS-
EU13-
0002

IOA-SS-
EU14-
0002

IOA-SS-
EU16-
0002

B8-MW-
02

B8-MW-
04

IOA-SS-
EU01

IOA-SS-
EU01

IOA-SS-
EU01

IOA-SS-
EU02

IOA-SS-
EU03

IOA-SS-
EU04

IOA-SS-
EU06

IOA-SS-
EU07

IOA-SS-
EU09

IOA-SS-
EU10

IOA-SS-
EU12

IOA-SS-
EU13

IOA-SS-
EU14

IOA-SS-
EU16

07/30/9
6

08/02/96 08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/10/1
1

08/11/1
1

08/09/1
1

08/09/1
1

08/10/1
1

1 - 3 FT 1 - 2.2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT

EU26 EU26 EU01 EU01 EU01 EU02 EU03 EU04 EU06 EU07 EU09 EU10 EU12 EU13 EU14 EU16

268  J 246  J 445  J 301  J 373  J 94  UJ 164  J 227  J 501  J 161  J 346  J NA 185  J 257  J NA 495  J

43.8  J 54  J 445  J 301  J 373  J NA 5.3  J 122  J 501  J 4.1  J 346  J NA 86  J 257  J NA 385  J

370  U 39  J 340  J 240  J 290  J 94  UJ 53  J 110  J 380  J 41  J 270  J NA 99  J 200  J NA 410  J

370  U 46  J 310  J 210  J 260  J 94  UJ 97  UJ 97  J 360  J 94  UJ 240  J NA 66  J 170  J NA 300  J

370  U 36  J 400  J 280  J 340  J 94  UJ 97  UJ 130  J 430  J 94  UJ 340  J NA 100  J 240  J NA 420  J

370  U 45  J 180  J 110  J 145  J 94  UJ 97  UJ 100  J 130  J 94  UJ 110  J NA 53  UJ 110  J NA 190  J

36  J 350  U 45  J 29  J 37  J 190  UJ 190  UJ 190  UJ 47  J 190  UJ 35  J NA 180  UJ 32  J NA 200  UJ

78  J 350  U 140  J 85  J 112  J 190  UJ 190  UJ 190  UJ 110  J 190  UJ 87  J NA 180  UJ 100  J NA 200  UJ

NA NA 27  J 7  J 17  J 7.3  U 9.5  J 7.3  J 150  NA 470  12000  7.2  U 18  J NA 300 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 27  J 7  J 17  J 7.3  U 9.5  J 7.3  J 150  NA 470  12000  7.2  U 18  J NA 300 

NA NA 4400 4800 4600  5400 6600 4400 5500 7400 5600 NA 7600 6600 4900 10000

NA NA 1.5 1.7 1.6  1 1.1 1.7 0.89 2.4 1.4 NA 1.2 1.3 1.9 1.3

NA NA 1500  J 1500  J 1500  J 1100  J 940  J 1000  J 1600  J 1100  J 1100  J NA 1400 810  J 1100  J 810  J

NA NA 5.5 5.7 5.6  5.9 15 7.4 6.9 9.5 8.1 NA 9.2 8.6 6.3 13

NA NA 3.2 3.1 3.15  2.8 3.5 2.9 2.7 5.5 2.8 NA 3.9 1.4 2.5 2.8

NA NA 9800 11000 10400  9600 12000 11000 11000 17000 11000 NA 13000 6100 11000 9900

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

LEAD 400 301.7

MAGNESIUM 1963.38

MANGANESE 180 313.83

THALLIUM 0.078 1.8

VANADIUM 39 89.1

B8-
8SB2AA

B8-
8SB4AA

IOA-SS-
EU01-
0002

IOA-SS-
EU01-
0002-D

IOA-SS-
EU01-
0002-
AVG

IOA-SS-
EU02-
0002

IOA-SS-
EU03-
0002

IOA-SS-
EU04-
0002

IOA-SS-
EU06-
0002

IOA-SS-
EU07-
0002

IOA-SS-
EU09-
0002

IOA-SS-
EU10-
0002

IOA-SS-
EU12-
0002

IOA-SS-
EU13-
0002

IOA-SS-
EU14-
0002

IOA-SS-
EU16-
0002

B8-MW-
02

B8-MW-
04

IOA-SS-
EU01

IOA-SS-
EU01

IOA-SS-
EU01

IOA-SS-
EU02

IOA-SS-
EU03

IOA-SS-
EU04

IOA-SS-
EU06

IOA-SS-
EU07

IOA-SS-
EU09

IOA-SS-
EU10

IOA-SS-
EU12

IOA-SS-
EU13

IOA-SS-
EU14

IOA-SS-
EU16

07/30/9
6

08/02/96 08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/09/1
1

08/10/1
1

08/11/1
1

08/09/1
1

08/09/1
1

08/10/1
1

1 - 3 FT 1 - 2.2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT

EU26 EU26 EU01 EU01 EU01 EU02 EU03 EU04 EU06 EU07 EU09 EU10 EU12 EU13 EU14 EU16

NA NA 16  J 14  J 15  J 6  J 9  J 5.3  J 16  J 11  J 36  J NA 11 27  J 13  J 56  J

NA NA 1600  J 1700  J 1650  J 1700  J 2000  J 1400  J 1600  J 2900  J 1600  J NA 1900 900  J 1300  J 1700  J

NA NA 310  J 270  J 290  J 140  J 180  J 160  J 170  J 330  J 180  J NA 220  J 75  J 150  J 160  J

NA NA 0.39 0.11  U 0.222  0.077  U 0.14  U 0.076  U 0.068  U 0.077  U 0.37 NA 0.1  U 0.069  U 0.078  U 0.082  U

NA NA 12 12 12  13 13 14 13 18 15 NA 15 18 18 25

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

SEMIVOLATILES (UG/KG)

BAP EQUIVALENT-HALFND 15 2130

BAP EQUIVALENT-POS 15 2130

BENZO(A)ANTHRACENE 150 810

BENZO(A)PYRENE 15 1828.78

BENZO(B)FLUORANTHENE 150 770

BENZO(K)FLUORANTHENE 1500 2700

DIBENZO(A,H)ANTHRACENE 15 96

INDENO(1,2,3-CD)PYRENE 150 175

PESTICIDES/PCBS (UG/KG)

AROCLOR-1260 220

HEPTACHLOR EPOXIDE 53

TOTAL AROCLOR 220

METALS (MG/KG)

ALUMINUM 7700 10499.1

ARSENIC 0.39 5.31

CALCIUM 6360

CHROMIUM 0.29 10.1

COBALT 2.3 3.98

IRON 5500 11300

IOA-SS-
EU17-
0002

IOA-SS-
EU19-
0002

IOA-SS-
EU23-
0002

IOA-SS-
EU27-
0002

IOA-SS-
EU29-
0002

IOA-SS-
EU29-
0002-D

IOA-SS-
EU29-
0002-
AVG

IOA-SS-
EU30-
0002

IOA-SS-
EU31-
0002

IOA-SS-
EU32-
0002

IOA-SS-
EU32-
0002-D

IOA-SS-
EU32-
0002-
AVG

IOA-SS-
EU33-
0002

IOA-SS-
EU34-
0002

IOA-SS-
EU35-
0002

IOA-SS-
EU36-
0002

IOA-SS-
EU17

IOA-SS-
EU19

IOA-SS-
EU23

IOA-SS-
EU27

IOA-SS-
EU29

IOA-SS-
EU29

IOA-SS-
EU29

IOA-SS-
EU30

IOA-SS-
EU31

IOA-SS-
EU32

IOA-SS-
EU32

IOA-SS-
EU32

IOA-SS-
EU33

IOA-SS-
EU34

IOA-SS-
EU35

IOA-SS-
EU36

08/10/1
1

08/11/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/11/1
1

08/11/1
1

08/11/11 08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT

EU17 EU19 EU23 EU27 EU29 EU29 EU29 EU30 EU31 EU32 EU32 EU32 EU33 EU34 EU35 EU36

318  J 78.4  J 186  J NA 1880  J 1960  J 1920  J 154  J 95  UJ 47.4  J 40.2  J 43.8  J 75.1  J 85.9  J 30.5  J 648  J

318  J 58  J 154  J NA 1880  J 1960  J 1920  J 4  J NA 27  J 19.3  J 23.2  J 57.1  J 63.9  J 0.7  J 648  J

200  J 48  J 110  J NA 1700  J 1500  J 1600  J 40  J 95  UJ 20  J 16  J 18  J 37  J 51  J 18  UJ 630  J

220  J 46  J 120  J NA 1300  J 1400  J 1350  J 92  UJ 95  UJ 20  J 15  J 17.5  J 42  J 51  J 18  UJ 440  J

340  J 69  J 220  J NA 2000  J 1900  J 1950  J 92  UJ 95  UJ 48  J 26  J 37  J 77  J 74  J 7  J 750  J

130  J 25  J 87  J NA 800  J 890  J 845  J 92  UJ 95  UJ 20  J 12  J 16  J 53  J 36  J 18  UJ 250  J

30  J 37  UJ 59  UJ NA 150  J 150  J 150  J 180  UJ 190  UJ 37  UJ 38  UJ 37.5  UJ 36  UJ 40  UJ 36  UJ 52  J

120  J 37  UJ 59  UJ NA 480  J 580  J 530  J 180  UJ 190  UJ 37  UJ 38  UJ 37.5  UJ 31  J 40  UJ 36  UJ 150  J

1800  7.4  U 8  J 7.3  U 59  63  61  86  150  7.4  U 7.7  U 7.55  U 7.1  U 7.8  U 7.1  U 7.6  U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1800  7.4  U 8  J 7.3  U 59  63  61  86  150  7.4  U 7.7  U 7.55  U 7.1  U 7.8  U 7.1  U 7.6  U

6100 7400 6800 7100 7800 6000 6900  13000 7000 4800 4500 4650  7100 7600 6500 9400

1.2 5.9 2.2 2.1 6.4 5 5.7  1.5 2.2 1.1 1.2 1.15  1.7 1.6 1.2 2.3

1100  J 810 1500 870  J 480  J 320  J 400  J 1100  J 1100  J 760 710 735  1300 1600 1200 1200

12 8.9 7.5 9.4 14 10 12  17 10 6.2 5.2 5.7  7 8.2 9 15

2.8 3.9 3.4 4.4 3 2.1 2.55  3.9 4.1 3.7 3.6 3.65  4.3 5.6 3.6 4.9

15000 10000 12000 14000 21000 17000 19000  16000 18000 8800 8100 8450  15000 22000 12000 18000

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

LEAD 400 301.7

MAGNESIUM 1963.38

MANGANESE 180 313.83

THALLIUM 0.078 1.8

VANADIUM 39 89.1

IOA-SS-
EU17-
0002

IOA-SS-
EU19-
0002

IOA-SS-
EU23-
0002

IOA-SS-
EU27-
0002

IOA-SS-
EU29-
0002

IOA-SS-
EU29-
0002-D

IOA-SS-
EU29-
0002-
AVG

IOA-SS-
EU30-
0002

IOA-SS-
EU31-
0002

IOA-SS-
EU32-
0002

IOA-SS-
EU32-
0002-D

IOA-SS-
EU32-
0002-
AVG

IOA-SS-
EU33-
0002

IOA-SS-
EU34-
0002

IOA-SS-
EU35-
0002

IOA-SS-
EU36-
0002

IOA-SS-
EU17

IOA-SS-
EU19

IOA-SS-
EU23

IOA-SS-
EU27

IOA-SS-
EU29

IOA-SS-
EU29

IOA-SS-
EU29

IOA-SS-
EU30

IOA-SS-
EU31

IOA-SS-
EU32

IOA-SS-
EU32

IOA-SS-
EU32

IOA-SS-
EU33

IOA-SS-
EU34

IOA-SS-
EU35

IOA-SS-
EU36

08/10/1
1

08/11/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/11/1
1

08/11/1
1

08/11/11 08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT

EU17 EU19 EU23 EU27 EU29 EU29 EU29 EU30 EU31 EU32 EU32 EU32 EU33 EU34 EU35 EU36

69  J 27 26 25  J 20  J 12  J 16  J 9.3  J 10  J 7.1 6.5 6.8  10 9.9 8.2 32

1800  J 1700 1700 3100  J 1800  J 1100  J 1450  J 3600  J 2600  J 1700 1600 1650  2500 2100 2300 3000

390  J 180  J 150  J 140  J 100  J 84  J 92  J 200  J 440  J 210  J 230  J 220  J 240  J 380  J 200  J 350  J

0.07  U 0.078  U 0.11  U 0.075  U 0.088  U 0.088  U 0.088  U 0.089  U 0.079  U 0.093  U 0.086  U 0.0895  U 0.066  U 0.076  U 0.084  U 0.087  U

20 15 20 33 39 30 34.5  21 17 12 11 11.5  19 16 11 19

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

SEMIVOLATILES (UG/KG)

BAP EQUIVALENT-HALFND 15 2130

BAP EQUIVALENT-POS 15 2130

BENZO(A)ANTHRACENE 150 810

BENZO(A)PYRENE 15 1828.78

BENZO(B)FLUORANTHENE 150 770

BENZO(K)FLUORANTHENE 1500 2700

DIBENZO(A,H)ANTHRACENE 15 96

INDENO(1,2,3-CD)PYRENE 150 175

PESTICIDES/PCBS (UG/KG)

AROCLOR-1260 220

HEPTACHLOR EPOXIDE 53

TOTAL AROCLOR 220

METALS (MG/KG)

ALUMINUM 7700 10499.1

ARSENIC 0.39 5.31

CALCIUM 6360

CHROMIUM 0.29 10.1

COBALT 2.3 3.98

IRON 5500 11300

IOA-SS-
EU40-
0002

IOA-SS-
EU41-
0002

IOA-SS-
EU42-
0002

IOA-SS-
EU43-
0002

IOA-SS-
EU44-
0002

IOA-SS-
EU45-
0002

IOA-SS-
EU46-
0002

IOA-SS-
EU46-
0002-D

IOA-SS-
EU46-
0002-
AVG

IOA-SS-
EU47-
0002

IOA-SS-
EU48-
0002

IOA-SS-
EU49-
0002

MW0601
3-NSO-
112498-
0

MW1113
1-NSO-
122198-
0

SB06001-
NSO-
120898-0

IOA-SS-
EU40

IOA-SS-
EU41

IOA-SS-
EU42

IOA-SS-
EU43

IOA-SS-
EU44

IOA-SS-
EU45

IOA-SS-
EU46

IOA-SS-
EU46

IOA-SS-
EU46

IOA-SS-
EU47

IOA-SS-
EU48

IOA-SS-
EU49

MW06-
013

MW11-
131

SB06-001

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/11 08/10/1
1

08/10/1
1

08/10/1
1

11/24/98 12/21/98 12/08/98

0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT

EU40 EU41 EU42 EU43 EU44 EU45 EU46 EU46 EU46 EU47 EU48 EU49 EU37 EU18 EU28

7970  J 85.4  J 69.3  J 129  J 81  J 469  J 63.6  J 66.8  J 65.2  J 19  UJ 32.2  J 19  UJ 1800  U 87.7  J 6710  J

7970  J 65.1  J 47.3  J 112  J 60.1  J 354  J 43.8  J 47  J 45.4  J NA 2.21  J NA NA 51.7  J 6710  J

6300  J 67  J 38  J 85  J 34  J 290  J 33  J 31  J 32  J 19  UJ 10  J 19  UJ 350  UJ 360  UJ 6000  J

5600  J 50  J 37  J 81  J 47  J 260  J 35  J 38  J 36.5  J 19  UJ 19  UJ 19  UJ 1800  U 34  J 4800  J

7400  J 80  J 62  J 160  J 93  J 620  J 53  J 56  J 54.5  J 19  UJ 12  J 19  UJ 350  UJ 100  J 6100  J

3200  J 32  J 26  J 67  J 33  J 210  J 20  J 24  J 22  J 19  UJ 19  UJ 19  UJ 350  UJ 100  J 4600  J

700  J 37  UJ 40  UJ 35  UJ 38  UJ 210  UJ 36  UJ 36  UJ 36  UJ 38  UJ 37  UJ 37  UJ 2.1  U 6.6  J 290  J

2600  J 37  UJ 40  UJ 55  J 38  UJ 210  UJ 36  UJ 36  UJ 36  UJ 38  UJ 37  UJ 37  UJ 350  UJ 360  UJ 3600  J

46  7.4  U 8  U 710  7.6  U 61  5  J 7.1  U 4.28  J 7.6  U 8  J 7.4  U 35  U 480  J 34  U

NA NA NA NA NA NA NA NA NA NA NA NA 1.7  U 8.4  J 63  J

46  7.4  U 8  U 710  7.6  U 61  5  J 7.1  U 4.28  J 7.6  U 8  J 7.4  U 40  U 480  J 39  U

10000 9200 11000 7600 6800 8000 10000 10000 10000  7900 8500 6400 7380  J 5110  J 4740  J

5.3 0.75 2.3 2.1 1.7 7.2 1.4 1.3 1.35  1.3 3.4 36 4.4  J 2.1 2.6

1400  J 750  J 610 1400 1000 1000 830 900 865  1700 1400 1200 899 725  J 761

15 10 9.3 11 7.9 14 11 9.6 10.3  16 9.9 7.9 10.6 7.7 11.9

3.5 2.6 3.7 4 4.9 3.8 3.1 2.7 2.9  6.3 5.2 4 3.6 2.2  J 3.4

16000 11000 19000 16000 14000 14000 13000 11000 12000  11000 20000 45000 14700 9160  J 11100

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

LEAD 400 301.7

MAGNESIUM 1963.38

MANGANESE 180 313.83

THALLIUM 0.078 1.8

VANADIUM 39 89.1

IOA-SS-
EU40-
0002

IOA-SS-
EU41-
0002

IOA-SS-
EU42-
0002

IOA-SS-
EU43-
0002

IOA-SS-
EU44-
0002

IOA-SS-
EU45-
0002

IOA-SS-
EU46-
0002

IOA-SS-
EU46-
0002-D

IOA-SS-
EU46-
0002-
AVG

IOA-SS-
EU47-
0002

IOA-SS-
EU48-
0002

IOA-SS-
EU49-
0002

MW0601
3-NSO-
112498-
0

MW1113
1-NSO-
122198-
0

SB06001-
NSO-
120898-0

IOA-SS-
EU40

IOA-SS-
EU41

IOA-SS-
EU42

IOA-SS-
EU43

IOA-SS-
EU44

IOA-SS-
EU45

IOA-SS-
EU46

IOA-SS-
EU46

IOA-SS-
EU46

IOA-SS-
EU47

IOA-SS-
EU48

IOA-SS-
EU49

MW06-
013

MW11-
131

SB06-001

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/1
1

08/10/11 08/10/1
1

08/10/1
1

08/10/1
1

11/24/98 12/21/98 12/08/98

0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT

EU40 EU41 EU42 EU43 EU44 EU45 EU46 EU46 EU46 EU47 EU48 EU49 EU37 EU18 EU28

100  J 7.1  J 16 35 20 320 33 24 28.5  10 8.1 16 8.5  J 17.3  J 90.7

1900  J 2000  J 2000 2200 2400 1900 2100 1900 2000  4900 2800 1700 2430  J 995  J 1600

210  J 130  J 240  J 310  J 390  J 220  J 160  J 130  J 145  J 220  J 310  J 280  J 150  J 96.7  J 209

0.083  U 0.075  U 0.1  U 0.066  U 0.077  U 0.092  U 0.077  U 0.074  U 0.0755  U 0.079  U 0.081  U 0.085  U 0.32  U 0.34  U 0.31  U

25 16 20 21 15 25 17 16 16.5  17 15 18 14.9  J 14.9  J 33.1

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

SEMIVOLATILES (UG/KG)

BAP EQUIVALENT-HALFND 15 2130

BAP EQUIVALENT-POS 15 2130

BENZO(A)ANTHRACENE 150 810

BENZO(A)PYRENE 15 1828.78

BENZO(B)FLUORANTHENE 150 770

BENZO(K)FLUORANTHENE 1500 2700

DIBENZO(A,H)ANTHRACENE 15 96

INDENO(1,2,3-CD)PYRENE 150 175

PESTICIDES/PCBS (UG/KG)

AROCLOR-1260 220

HEPTACHLOR EPOXIDE 53

TOTAL AROCLOR 220

METALS (MG/KG)

ALUMINUM 7700 10499.1

ARSENIC 0.39 5.31

CALCIUM 6360

CHROMIUM 0.29 10.1

COBALT 2.3 3.98

IRON 5500 11300

SB06002-
NSO-
120898-0

SB06004-
NSO-
120898-0

SB06005-
NSO-
120898-0

SB06006-
NSO-
120898-0

SB06007-
NSO-
120898-0

SB06008-
NSO-
120898-0

SB06008-
NSO-
120898-0-
D

SB06008-
NSO-
120898-0-
AVG

SB06009-
NSO-
120898-0

SB06010-
NSO-
120998-0

SB06011-
NSO-
120998-0

SB06012-
NSO-
120998-0

SB06-343-
NSO-
072503

SB06-351-
NSO-
072503

SB06-002 SB06-004 SB06-005 SB06-006 SB06-007 SB06-008 SB06-008 SB06-008 SB06-009 SB06-010 SB06-011 SB06-012 SB06-343 SB06-351

12/08/98 12/08/98 12/08/98 12/08/98 12/08/98 12/08/98 12/08/98 12/08/98 12/08/98 12/09/98 12/09/98 12/09/98 07/25/03 07/25/03

0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT

EU28 EU39 EU39 EU38 EU38 EU37 EU37 EU37 EU37 EU26 EU26 EU38 EU24 EU37

15600  J 328  J 1560  J 3530  J 1220  J 311  J 893  J 602  J 224  J 480  J 89.5  J 2.2  UJ 260  U 300  U

15600  J 328  J 1560  J 3530  J 1220  J 311  J 893  J 602  J 224  J 480  J 87.8  J NA NA NA

12000  J 350  J 2700  J 2900  J 3500  J 270  J 430 350  J 280  J 280  J 78  J 370  UJ 260  U 300  U

11000  J 190  J 750  J 2600  J 540  J 160  J 610  J 385  J 100  J 330  J 45  J 2.2  UJ 260  U 300  U

17000  J 560  J 2800  J 2900  J 2000  J 630 1000 815  500 440  J 170  J 370  UJ 260  U 300  U

9400  J 130  J 2800  J 2500  J 1700  J 150  J 230  J 190  J 150  J 130  J 340  UJ 370  UJ 260  U 300  U

720  J 19  J 87  J 100  J 52  J 31  J 88  J 59.5  J 13  J 57  J 7.9  J 2.2  U 260  U 300  U

8300  J 260  J 1400  J 2200  J 560  J 280  J 490 385  J 310  J 190  J 100  J 370  UJ 260  U 300  U

35  U 36  U 36  U 35  U 35  U 35  U 36  U 35.5  U 36  U 35  U 34  U 37  U 31  J 31  U

200  J 2.7  J 21  J 13  J 26  J 9.6  J 7.8  J 8.7  J 12  J 6.2  J 1.7  U 1.8  U 0.81  U 0.99  U

40  U 41.1  U 41.1  U 39.9  U 39.9  U 40  U 41.1  U 40.6  U 41.1  U 40  U 39  U 42.1  U 31  J 31  U

5230  J 5230  J 8890  J 5230  J 5680  J 6960  J 6280  J 6620  J 4470  J 7620  J 7100  J 8950  J 5600 5900

4.1 1.7 8.1 10.4 7.3 3.1 4.6 3.85  0.81  J 3  J 2.1 2.8 3  J 11  J

640 1550 2570 1140 1110 1620 1040 1330  2740 3780 1000  J 676  J 440  U 240  U

18.7 6.8 149 12.3 10.9 11.8 10.4 11.1  7.6 12 9.1  J 9.2  J 6.8 9.5

4 2.4  J 5.9 3.6 3.6 3.8 3.3 3.55  4 4.5 4.6 3.4 3.9  J 2.7  J

13200 8310 16100 12200 9970 12100 11100 11600  6660 13200  J 13100  J 13400  J 11000 10000

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

LEAD 400 301.7

MAGNESIUM 1963.38

MANGANESE 180 313.83

THALLIUM 0.078 1.8

VANADIUM 39 89.1

SB06002-
NSO-
120898-0

SB06004-
NSO-
120898-0

SB06005-
NSO-
120898-0

SB06006-
NSO-
120898-0

SB06007-
NSO-
120898-0

SB06008-
NSO-
120898-0

SB06008-
NSO-
120898-0-
D

SB06008-
NSO-
120898-0-
AVG

SB06009-
NSO-
120898-0

SB06010-
NSO-
120998-0

SB06011-
NSO-
120998-0

SB06012-
NSO-
120998-0

SB06-343-
NSO-
072503

SB06-351-
NSO-
072503

SB06-002 SB06-004 SB06-005 SB06-006 SB06-007 SB06-008 SB06-008 SB06-008 SB06-009 SB06-010 SB06-011 SB06-012 SB06-343 SB06-351

12/08/98 12/08/98 12/08/98 12/08/98 12/08/98 12/08/98 12/08/98 12/08/98 12/08/98 12/09/98 12/09/98 12/09/98 07/25/03 07/25/03

0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT

EU28 EU39 EU39 EU38 EU38 EU37 EU37 EU37 EU37 EU26 EU26 EU38 EU24 EU37

114 32.1 1280 141 75.6 62.9 57.5 60.2  11.7 28.9 8.7  J 7.7  J 10 7.8

2160 1240 2320 1850 1760 1880 1730 1800  1380  J 2560  J 2790  J 2050  J 1800 1200

294 132 207 180 138 127 143 135  92.5  J 156  J 233  J 157  J 210 66

0.34  U 0.33  U 0.28  U 0.30  U 0.33  U 0.32  U 0.31  U 0.315  U 0.37  U 0.30  U 0.32  U 0.29  U 0.62  UJ 0.72  UJ

38 16.1 45.2 27.9 24.1 34.2 25.6 29.9  13.9  J 39.8  J 13.8  J 16.6  J 20 12

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

SEMIVOLATILES (UG/KG)

BAP EQUIVALENT-HALFND 15 2130

BAP EQUIVALENT-POS 15 2130

BENZO(A)ANTHRACENE 150 810

BENZO(A)PYRENE 15 1828.78

BENZO(B)FLUORANTHENE 150 770

BENZO(K)FLUORANTHENE 1500 2700

DIBENZO(A,H)ANTHRACENE 15 96

INDENO(1,2,3-CD)PYRENE 150 175

PESTICIDES/PCBS (UG/KG)

AROCLOR-1260 220

HEPTACHLOR EPOXIDE 53

TOTAL AROCLOR 220

METALS (MG/KG)

ALUMINUM 7700 10499.1

ARSENIC 0.39 5.31

CALCIUM 6360

CHROMIUM 0.29 10.1

COBALT 2.3 3.98

IRON 5500 11300

SB07-305-
NSO-
1104025

SB07-305-
NSO-
1104020

SB07-305-
NSO-
1104020-
D

SB07-305-
NSO-
1104020-
AVG

SB07-306-
NSO-
1104020

SB07-307-
NSO-
1104020

SB07-308-
NSO-
1104025

SB07-308-
NSO-
1104020

SB07-309-
NSO-
1104025

SB07-309-
NSO-
1104020

SB07-310-
NSO-
0716030

SB07-311-
NSO-
1104020

SB07-312-
NSO-
1104020

SB07-326-
NSO-
0716031

SB07-305 SB07-305 SB07-305 SB07-305 SB07-306 SB07-307 SB07-308 SB07-308 SB07-309 SB07-309 SB07-310 SB07-311 SB07-312 SB07-326

11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 07/16/03 11/04/02 11/04/02 07/16/03

0 - 0.5 FT 0.5 - 1 FT 0.5 - 1 FT 0.5 - 1 FT 0.5 - 1 FT 0.5 - 1 FT 0 - 0.5 FT 0.5 - 1 FT 0 - 0.5 FT 0.5 - 1 FT 0.5 - 1 FT 0.5 - 1 FT 0.5 - 1 FT 1 - 1.5 FT

EU15 EU15 EU15 EU15 EU15 EU08 EU08 EU08 EU08 EU08 EU08 EU15 EU14 EU15

NA 136  J 92.8  J 114  J 83.6  J 96.7  J NA 52.3  J NA 621  J NA 124  391  NA

NA 136  J 92.8  J 114  J 73.1  J 69.3  J NA 51  J NA 621  J NA 124  391  NA

NA 77  J 79  J 78  J 59  J 260  U NA 29  J NA 310 NA NA NA NA

NA 66  J 61  J 63.5  J 56  J 56 NA 30  J NA 400 NA 100 330 NA

NA 130  J 110  J 120  J 70  J 38  J NA 59  J NA 610 NA NA NA NA

NA 65  J 48  J 56.5  J 34  J 260  U NA 260  U NA 230  J NA NA NA NA

NA 40  J 6.6  J 23.3  J 21  U 9.5  J NA 7.3  J NA 95 NA 24 61 NA

NA 87  J 58  J 72.5  J 38  J 260  U NA 49  J NA 310 NA NA NA NA

17  J 230 200 215  49 20  J 1800 160 250 220 NA 1000  J 170 1500

NA 0.85  U NA 0.85  U 0.82  U 0.83  U NA 0.85  U NA 0.84  U NA NA NA NA

17  J 230  200  215  49  20  J 1800  160  250  220  NA 1000  J 170  1500 

NA 4900  J 4000  J 4450  J 2600  J 2800  J NA 7500  J NA 8100  J NA NA NA NA

NA 3.7 5.5 4.6  5.2 5.2 NA 3.4 NA 2.9 4.5 NA NA NA

NA 600 430 515  140  U 320 NA 1200 NA 1100 NA NA NA NA

NA 9.6 8.1 8.85  6 5.8 NA 12 NA 11 5.5 NA NA NA

NA 2.8  J 2.4  U 2  J 1.7  U 1.9  U NA 7.4 NA 6.3  J NA NA NA NA

NA 9600 11000 10300  8800 10000 NA 15000 NA 15000 NA NA NA NA

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 12 OF 14

SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

LEAD 400 301.7

MAGNESIUM 1963.38

MANGANESE 180 313.83

THALLIUM 0.078 1.8

VANADIUM 39 89.1

SB07-305-
NSO-
1104025

SB07-305-
NSO-
1104020

SB07-305-
NSO-
1104020-
D

SB07-305-
NSO-
1104020-
AVG

SB07-306-
NSO-
1104020

SB07-307-
NSO-
1104020

SB07-308-
NSO-
1104025

SB07-308-
NSO-
1104020

SB07-309-
NSO-
1104025

SB07-309-
NSO-
1104020

SB07-310-
NSO-
0716030

SB07-311-
NSO-
1104020

SB07-312-
NSO-
1104020

SB07-326-
NSO-
0716031

SB07-305 SB07-305 SB07-305 SB07-305 SB07-306 SB07-307 SB07-308 SB07-308 SB07-309 SB07-309 SB07-310 SB07-311 SB07-312 SB07-326

11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 11/04/02 07/16/03 11/04/02 11/04/02 07/16/03

0 - 0.5 FT 0.5 - 1 FT 0.5 - 1 FT 0.5 - 1 FT 0.5 - 1 FT 0.5 - 1 FT 0 - 0.5 FT 0.5 - 1 FT 0 - 0.5 FT 0.5 - 1 FT 0.5 - 1 FT 0.5 - 1 FT 0.5 - 1 FT 1 - 1.5 FT

EU15 EU15 EU15 EU15 EU15 EU08 EU08 EU08 EU08 EU08 EU08 EU15 EU14 EU15

NA 45 27 36  6.4 6.8 NA 40 NA 25 6 NA NA NA

NA 1100 920 1010  530 540 NA 3500 NA 3000 NA NA NA NA

NA 100 94 97  60 68 NA 350 NA 370 NA NA NA NA

NA 0.62  UJ 0.67  UJ 0.645  UJ 0.21  J 0.62  UJ NA 0.67  UJ NA 0.65  UJ NA NA NA NA

NA 18 20 19  17 19 NA 20 NA 24 NA NA NA NA

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

SEMIVOLATILES (UG/KG)

BAP EQUIVALENT-HALFND 15 2130

BAP EQUIVALENT-POS 15 2130

BENZO(A)ANTHRACENE 150 810

BENZO(A)PYRENE 15 1828.78

BENZO(B)FLUORANTHENE 150 770

BENZO(K)FLUORANTHENE 1500 2700

DIBENZO(A,H)ANTHRACENE 15 96

INDENO(1,2,3-CD)PYRENE 150 175

PESTICIDES/PCBS (UG/KG)

AROCLOR-1260 220

HEPTACHLOR EPOXIDE 53

TOTAL AROCLOR 220

METALS (MG/KG)

ALUMINUM 7700 10499.1

ARSENIC 0.39 5.31

CALCIUM 6360

CHROMIUM 0.29 10.1

COBALT 2.3 3.98

IRON 5500 11300

SB07-327-
NSO-
0716031

SB07-328-
NSO-
0716031

SB07-329-
NSO-
0716030

SB07-329-
NSO-
0716031

SB07-337-
NSO-
101503

SB07-339-
NSO-
101503

SB09007-
NSO-
121698-0

SB09008-
NSO-
121698-0

SB09009-
NSO-
121698-0

SB11-201-
NSO-
0515010

SS06-020-
NSO-
102798

SS06-020-
NSO-
102798-D

SS06-020-
NSO-
102798-
AVG

SB07-327 SB07-328 SB07-329 SB07-329 SB07-337 SB07-339 SB09-007 SB09-008 SB09-009 SB11-201 SS06-020 SS06-020 SS06-020

07/16/03 07/16/03 07/16/03 07/16/03 10/15/03 10/15/03 12/16/98 12/16/98 12/16/98 05/15/01 10/27/98 10/27/98 10/27/98

1 - 1.5 FT 1 - 2 FT 0 - 1 FT 1 - 2 FT 0.5 - 1.5 FT 0.5 - 1.5 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT

EU15 EU15 EU15 EU15 EU15 EU07 EU20 EU21 EU22 EU11 EU39 EU39 EU39

NA NA NA NA NA NA 58.1  J 61.8  J 15  J 79.9  J NA NA NA

NA NA NA NA NA NA 2.6  J 4.7  J 14.6  J 79.9  J NA NA NA

NA NA NA NA NA NA 350  U 360  UJ 2.5  U 52  J NA NA NA

NA NA NA NA NA NA 2.6  J 4.7  J 12  J 37  J NA NA NA

NA NA NA NA NA NA 350  U 360  UJ 2.5  U 89  J NA NA NA

NA NA NA NA NA NA 350  U 360  UJ 2.5  U 96  J NA NA NA

NA NA NA NA NA NA 2.1  U 2.2  U 2.6  J 23  J NA NA NA

NA NA NA NA NA NA 350  U 360  UJ 2.5  U 47  J NA NA NA

2900 500 1200 600 330 290 NA NA NA 440  J NA NA NA

NA NA NA NA NA NA NA NA NA 4  J NA NA NA

2900  500  1200  600  330  290  NA NA NA 440  J NA NA NA

NA NA NA NA NA NA 5280  J 6620  J 7330  J 6900  J NA NA NA

NA NA NA NA NA NA 1.8  J 1.9  J 1.9  J 3.4 NA NA NA

NA NA NA NA NA NA 653  J 702  J 759  J 1100  J NA NA NA

NA NA NA NA NA NA 6.1  J 7.2  J 8 11 NA NA NA

NA NA NA NA NA NA 4.6 4 3.4 6 NA NA NA

NA NA NA NA NA NA 11500  J 10700  J 11900  J 10000  J NA NA NA

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11
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SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL - 
Res. Soil

BKG - 
Surf.Soil

LEAD 400 301.7

MAGNESIUM 1963.38

MANGANESE 180 313.83

THALLIUM 0.078 1.8

VANADIUM 39 89.1

SB07-327-
NSO-
0716031

SB07-328-
NSO-
0716031

SB07-329-
NSO-
0716030

SB07-329-
NSO-
0716031

SB07-337-
NSO-
101503

SB07-339-
NSO-
101503

SB09007-
NSO-
121698-0

SB09008-
NSO-
121698-0

SB09009-
NSO-
121698-0

SB11-201-
NSO-
0515010

SS06-020-
NSO-
102798

SS06-020-
NSO-
102798-D

SS06-020-
NSO-
102798-
AVG

SB07-327 SB07-328 SB07-329 SB07-329 SB07-337 SB07-339 SB09-007 SB09-008 SB09-009 SB11-201 SS06-020 SS06-020 SS06-020

07/16/03 07/16/03 07/16/03 07/16/03 10/15/03 10/15/03 12/16/98 12/16/98 12/16/98 05/15/01 10/27/98 10/27/98 10/27/98

1 - 1.5 FT 1 - 2 FT 0 - 1 FT 1 - 2 FT 0.5 - 1.5 FT 0.5 - 1.5 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT

EU15 EU15 EU15 EU15 EU15 EU07 EU20 EU21 EU22 EU11 EU39 EU39 EU39

NA NA NA NA NA NA 8  J 16.5  J 29.8  J 23 550 456 503 

NA NA NA NA NA NA 2170  J 1660  J 1710  J 1600 NA NA NA

NA NA NA NA NA NA 357  J 191  J 185  J 210 NA NA NA

NA NA NA NA NA NA 0.29  UJ 0.32  UJ 0.32  UJ 0.96  U NA NA NA

NA NA NA NA NA NA 13  J 16  J 21.6  J 19 NA NA NA

W5212836F
BLACK SHADING-ABOVE RSL AND BKG; BLUE SHADING-ABOVE RSL, LESS THAN BKG;  GRAY SHADING-DETECTED;

 BOLD-EXCEEDS BKG, NO RSL; U - NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE11



TABLE 3-2
DIOXIN ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 2
SAMPLE ID IOA-SS-EU07-

0002
IOA-SS-EU09-
0002

IOA-SS-EU13-
0002

IOA-SS-EU15-
0002

IOA-SS-EU15-
0002-D

IOA-SS-EU15-
0002-AVG

IOA-SS-EU27-
0002

IOA-SS-EU28-
0002

IOA-SS-EU36-
0002

IOA-SS-EU37-
0002

IOA-SS-EU38-
0002

IOA-SS-EU39-
0002

LOCATION ID IOA-SS-EU07 IOA-SS-EU09 IOA-SS-EU13 IOA-SS-EU15 IOA-SS-EU15 IOA-SS-EU15 IOA-SS-EU27 IOA-SS-EU28 IOA-SS-EU36 IOA-SS-EU37 IOA-SS-EU38 IOA-SS-EU39

SAMPLE DATE 08/09/11 08/09/11 08/09/11 08/09/11 08/09/11 08/09/11 08/10/11 08/09/11 08/10/11 08/09/11 08/09/11 08/09/11

DEPTH 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT

EXPOSURE UNIT EU07 EU09 EU13 EU15 EU15 EU15 EU27 EU28 EU36 EU37 EU38 EU39

CRITERIA EPA RSL 
RES Soil

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD 15000 415  222  462  470  299  384  544  704  583  359  50.2  203  

1,2,3,4,6,7,8,9-OCDF 15000 13.9  20.5  30.4  38.5  J 21.9  J 30.2  J 7.14  6.03  5.07  5.87  0.986  U 24  

1,2,3,4,6,7,8-HPCDD 450 15.9  20.5  60.2  40.3  26.8  33.6  37.6  16.7  21.2  12  1.04  J 21.2  

1,2,3,4,6,7,8-HPCDF 450 8.14  15.6  27.1  16  9.85  12.9  5.42  4.77  4.1  4.91  0.404  J 17.5  

1,2,3,4,7,8,9-HPCDF 450 0.883  U 2.05  J 1.31  J 1.4  J 0.848  J 1.12  J 0.989  U 1.08  U 0.972  U 1.05  U 0.986  U 0.952  J

1,2,3,4,7,8-HXCDD 45 0.314  J 0.384  J 0.957  J 0.379  J 0.368  J 0.374  J 0.344  J 0.254  J 0.486  U 0.135  J 0.493  U 0.408  J

1,2,3,4,7,8-HXCDF 45 0.51  J 5.13  2.22  J 1.8  J 1.05  J 1.42  J 1.04  J 1.3  J 0.892  J 0.994  J 0.247  U 3.92  

1,2,3,6,7,8-HXCDD 45 0.598  J 1.33  J 3.03  1.86  J 1.08  J 1.47  J 1.06  J 0.539  U 0.765  J 0.302  J 0.493  U 1.3  J

1,2,3,6,7,8-HXCDF 45 0.519  J 7.61  2.61  J 1.76  J 1.05  J 1.4  J 1.31  J 1.75  J 0.912  J 0.568  J 0.247  U 4.06  

1,2,3,7,8,9-HXCDD 45 0.36  J 0.918  J 1.62  J 1.14  J 0.728  J 0.934  J 0.735  J 0.539  U 0.454  J 0.317  J 0.493  U 0.937  J

1,2,3,7,8,9-HXCDF 45 0.883  U 2.02  J 0.811  J 0.974  U 1.07  U 1.02  U 0.989  U 0.502  J 0.972  U 1.05  U 0.986  U 1.09  J

1,2,3,7,8-PECDD 4.5 0.221  U 1.7  J 0.642  J 0.587  J 1.32  J 0.954  J 0.247  U 0.269  U 0.239  J 0.264  U 0.247  U 0.534  J

1,2,3,7,8-PECDF 150 1.49  J 1.01  J 0.739  J 0.427  J 0.248  J 0.338  J 0.28  J 0.539  U 0.281  J 0.294  J 0.493  U 0.87  J

2,3,4,6,7,8-HXCDF 45 0.998  J 17.5  5.19  3.27  2.38  J 2.82  J 2.83  4.23  2.15  J 0.868  J 0.247  U 8.9  

2,3,4,7,8-PECDF 15 1.02  J 24.3  6.5  4.63  2.98  3.8  4.04  7.6  3.18  1.32  J 0.142  J 14.6  

2,3,7,8-TCDD 4.5 0.177  U 0.366  J 0.623  0.222  U 0.214  U 0.218  U 0.367  UJ 0.219  U 0.422  J 0.439  J 0.197  U 1.68  

2,3,7,8-TCDF 45 0.371  U 1.11  J 0.87  0.445  U 0.318  U 0.382  U 0.659  J 0.568  UJ 0.444  U 0.419  U 0.194  UJ 1.15  UJ

TEQ 4.5 1.05  J 13.4  J 6  J 3.74  J 3.36  J 3.55  J 2.61  J 3.51  J 2.57  J 1.44  J 0.0721  J 9.15  J

TEQ HALFND 4.5 1.32  J 13.4  J 6  J 3.92  J 3.53  J 3.72  J 2.98  J 3.85  J 2.67  J 1.65  J 0.477  J 9.2  J

TOTAL HPCDD 94 35.5  45.8  124  96.4  61.7  79  80.2  40.1  50.8  28.4  2.54  J 46.2  

TOTAL HPCDF 19.9  39.3  59.8  45.6  27.3  36.4  11.9  10.5  J 8.25  6.72  J 0.563  J 32.3  J

TOTAL HXCDD 5.16  J 12.8  21.3  J 12.9  J 8.39  J 10.6  J 9.93  J 3.3  J 5.21  J 2.64  J 0.493  U 11.7  

TOTAL HXCDF 12.2  J 169  J 57.4  J 38  25.3  J 31.6  J 28.6  43.4  J 21  J 9.48  J 0.431  J 92.9  

TOTAL PECDD 0.569  J 10.1  J 6.54  J 3.63  J 3.36  J 3.5  J 3.58  J 1.75  J 2.01  J 0.45  J 0.247  U 7.16  J

TOTAL PECDF 12.3  J 225  56.9  41.1  J 27.3  J 34.2  J 39.8  J 57.3  J 27  J 12.2  J 0.664  J 124  J

TOTAL TCDD 0.36  J 2.63  J 4.51  J 2.59  J 0.877  J 1.73  J 1.88  J 0.219  U 1.21  J 0.439  J 0.197  U 4.52  J

TOTAL TCDF 2.67  J 52.8  19.6  J 13.2  J 9.73  J 11.5  J 12.8  J 13.2  J 7.16  J 5.5  J 0.922  J 39  J

W5212836F
BLACK SHADING ‐ RSL EXCEEDED; LIGHT SHADING ‐ DETECTED;

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11



TABLE 3-2
DIOXIN ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2
SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT

CRITERIA EPA RSL 
RES Soil

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD 15000

1,2,3,4,6,7,8,9-OCDF 15000

1,2,3,4,6,7,8-HPCDD 450

1,2,3,4,6,7,8-HPCDF 450

1,2,3,4,7,8,9-HPCDF 450

1,2,3,4,7,8-HXCDD 45

1,2,3,4,7,8-HXCDF 45

1,2,3,6,7,8-HXCDD 45

1,2,3,6,7,8-HXCDF 45

1,2,3,7,8,9-HXCDD 45

1,2,3,7,8,9-HXCDF 45

1,2,3,7,8-PECDD 4.5

1,2,3,7,8-PECDF 150

2,3,4,6,7,8-HXCDF 45

2,3,4,7,8-PECDF 15

2,3,7,8-TCDD 4.5

2,3,7,8-TCDF 45

TEQ 4.5

TEQ HALFND 4.5

TOTAL HPCDD 94

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

IOA-SS-EU43-
0002

IOA-SS-EU46-
0002

IOA-SS-EU46-
0002-D

IOA-SS-EU46-
0002-AVG

SB06010-
NSO-120998-
0

SB06011-
NSO-120998-
0

SB06-304-
NSO-0716030

SB06-343-
NSO-072503

SB06-351-
NSO-072503

IOA-SS-EU43 IOA-SS-EU46 IOA-SS-EU46 IOA-SS-EU46 SB06-010 SB06-011 SB06-304 SB06-343 SB06-351

08/10/11 08/10/11 08/10/11 08/10/11 12/09/98 12/09/98 07/16/03 07/25/03 07/25/03

0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT

EU43 EU46 EU46 EU46 EU26 EU26 EU26 EU24 EU37

4610  768  633  700  313.74  R 165.04  U 32 47 1900

20.3  6.39  5.94  6.16  28.27  R 15.99  J 57 0.41  U 47

270  31  22.2  26.6  13.07  R 7.36  U 2  U 1.7  U 220

30.6  3.96  3.3  3.63  17.49  R 8.86 32 0.47  U 40

2.27  J 0.99  U 0.988  U 0.989  U 0.64  R 0.35 0.75  U 0.25  U 2  U

2.23  J 0.349  J 0.206  J 0.278  J 0.21  R 0.11  J 0.21  U 0.30  U 2.4  U

4.46  0.744  J 0.709  J 0.726  J 4.46  R 2.1 3.5  J 0.20  U 4.1  J

5.83  0.814  J 0.525  J 0.67  J 0.56  R 0.24  J 0.21  U 0.28  U 9

3.71  1.06  J 0.746  J 0.903  J 1.48  R 0.69 1.9  U 0.19  U 2.8  U

4.18  0.791  J 0.4  J 0.596  J 0.52  R 0.17  J 0.20  U 0.83  U 4.1  J

0.918  J 0.366  J 0.988  U 0.43  J 0.10  R 0.17  U 0.69  U 0.23  U 0.80  U

4.1  J 0.318  J 0.247  U 0.221  J 0.16  R 0.09  U 0.37  U 0.47  U 0.67  U

1.53  J 0.353  J 0.494  U 0.3  J 0.56  R 0.26 0.68  U 0.33  U 1.1  U

7.59  2.31  J 1.69  J 2  J 1.22  R 0.62  J 0.98  U 0.27  U 2.1  U

10.6  3.58  2.2  J 2.89  J 0.80  R 0.34 0.62  U 0.33  U 3.2  J

0.277  U 0.492  J 0.198  U 0.296  J 6.85  R 0.92 4.2 0.33  U 0.32  U

4.15  0.428  UJ 0.464  UJ 0.446  UJ 0.31  R 0.23  J 0.71  U 0.33  U 7.1

15.1  J 3.12  J 1.53  J 2.32  J 6.85  R 1.54  J 4.9  J 0.0141  6.57  J

15.2  J 3.15  J 1.84  J 2.5  J 6.85  R 1.66  J 5.44  J 0.612  7.5  J

827  73.2  51.2  62.2  23.31 12.78 2.2  U 1.9  U 440

77.4  9.82  8.16  8.99  25.46 12 35 0.47  U 96

67.4  7.67  J 3.92  J 5.8  J 4.2 1.33 0.59  U 4.7 59

88.3  J 24  J 15.9  J 20  J 31.51 12.13 18 0.67  U 56

15.4  2.77  J 0.54  J 1.66  J 1.59 0.34 0.37  U 3.2 2.3  U

104  J 34.1  J 22.4  28.2  J 34.62 16.29 11 1.3  U 26

0.885  J 0.901  J 0.198  U 0.5  J 7.15 0.92 4.8 18 0.32  U

33.4  J 8.15  J 5.88  J 7.02  J 12.18 6.04 7.9 97 77

W5212836F
BLACK SHADING ‐ RSL EXCEEDED; LIGHT SHADING ‐ DETECTED;

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11



TABLE 3-3
ANALYTICAL RESULTS - RIA 33 SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 2

SAMPLE ID IOA-SO-
RIA33-
SB02-
0507

IOA-SO-
RIA33-
SB04-
0305

IOA-SO-
RIA33-
SB08-
0305

IOA-SO-
RIA33-
SB10-
0305

IOA-SO-
RIA33-SB14-
0507

IOA-SO-
RIA33-
SB14-0507-
D

IOA-SO-
RIA33-
SB14-
0507-AVG

LOCATION ID IOA-
RIA33-
SB02

IOA-
RIA33-
SB04

IOA-
RIA33-
SB08

IOA-
RIA33-
SB10

IOA-RIA33-
SB14

IOA-RIA33-
SB14

IOA-
RIA33-
SB14

SAMPLE DATE 08/15/11 08/15/11 08/15/11 08/15/11 08/15/11 08/15/11 08/15/11

DEPTH 5 - 7 FT 3 - 5 FT 3 - 5 FT 3 - 5 FT 5 - 7 FT 5 - 7 FT 5 - 7 FT

CRITERIA EPA RSL 
RES Soil

BKG 
Subsurface 
Soil

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE 870000 0.41  U 0.36  U 0.39  U 4  J 0.48  U 0.41  U 0.445  U

1,1-DICHLOROETHANE 3300 0.41  U 0.36  U 0.39  U 3  J 0.48  U 0.41  U 0.445  U

TRICHLOROETHENE 910 0.41  U 0.36  U 0.39  U 7  J 0.48  U 0.41  U 0.445  U

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 31000 19  J 17  UJ 17  UJ 33  J 7  J 17  UJ 7.75  J

ACENAPHTHENE 340000 73  J 17  UJ 17  UJ 19  J 17  UJ 17  UJ 17  UJ

ACENAPHTHYLENE 340000 55  J 17  UJ 17  UJ 17  UJ 15  J 11  J 13  J

ANTHRACENE 1700000 150  J 17  UJ 17  UJ 41  J 39  J 29  J 34  J

BAP EQUIVALENT-HALFND 15 584  J 30.6  J 17  UJ 244  J 152  J 121  J 136  J

BAP EQUIVALENT-POS 15 584  J 11.8  J NA 231  J 135  J 104  J 120  J

BENZO(A)ANTHRACENE 150 600 520  J 15  J 17  UJ 220  J 140  J 110  J 125  J

BENZO(A)PYRENE 15 16 380  J 9  J 17  UJ 170  J 98  J 75  J 86.5  J

BENZO(B)FLUORANTHENE 150 810 650  J 13  J 17  UJ 290  J 170  J 130  J 150  J

BENZO(G,H,I)PERYLENE 170000 330 230  J 17  UJ 17  UJ 92  J 60  J 47  J 53.5  J

BENZO(K)FLUORANTHENE 1500 320 250  J 10  UJ 17  UJ 100  J 78  J 52  J 65  J

CHRYSENE 15000 710 550  J 13  J 17  UJ 240  J 140  J 100  J 120  J

DIBENZO(A,H)ANTHRACENE 15 1.7 64  J 34  UJ 34  UJ 26  UJ 35  UJ 35  UJ 35  UJ

FLUORANTHENE 230000 1100 870  J 24  J 17  UJ 340  J 240  J 200  J 220  J

FLUORENE 230000 89  J 17  UJ 17  UJ 17  J 16  J 11  J 13.5  J

INDENO(1,2,3-CD)PYRENE 150 390 200  J 34  UJ 34  UJ 86  J 49  J 40  J 44.5  J

NAPHTHALENE 3600 33  J 17  UJ 17  UJ 11  J 12  J 17  UJ 10.2  J

PHENANTHRENE 170000 360 610  J 11  J 17  UJ 190  J 150  J 120  J 135  J

PYRENE 170000 10000 910  J 20  J 17  UJ 370  J 210  J 160  J 185  J

METALS (MG/KG)

ALUMINUM 7700 8518.54 7300 6800 7300 6700 7900 7000 7450

ANTIMONY 3.1 3.65 0.3 0.083  U 0.056  U 0.130  U 0.53 0.45 0.49

ARSENIC 0.39 1.89 1.9 1.7 1.7 2.3 1.5 1.5 1.5

BARIUM 1500 27.03 16 13 12 17 15 14 14.5

BERYLLIUM 16 0.44 0.37 0.4 0.54 0.52 0.38 0.42 0.4

CADMIUM 7 0.115 0.19 0.18 0.19 0.28 0.018  J 0.2 0.19  J

CALCIUM 1546.58 1500 1000 1100 1700 1100 1100 1100

CHROMIUM 0.29 10.15 10 11 9.7 8.9 9.2 7.3 8.25

COBALT 2.3 4.74 4.3 4.7 3.9 4.7 6.8 6.6 6.7

COPPER 310 14.2 9.6 9.7 9.4 12 9 8.3 8.65

IRON 5500 11448.94 13000 14000 18000 11000 14000 14000 14000

LEAD 400 9.27 20 6.6 6.5 16 8.1 7.5 7.8

W5212836F
BLACK SHADING - EXCEEDS RSL AND BKG;  BLUE SHADING - EXCEEDS RSL BUT LESS THAN THE BKG;

GRAY SHADING - DETECTED; U - NOT DETECTED; J - QUANTITATION APPROXIMATE CTO WE11



TABLE 3-3
ANALYTICAL RESULTS - RIA 33 SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2

SAMPLE ID IOA-SO-
RIA33-
SB02-
0507

IOA-SO-
RIA33-
SB04-
0305

IOA-SO-
RIA33-
SB08-
0305

IOA-SO-
RIA33-
SB10-
0305

IOA-SO-
RIA33-SB14-
0507

IOA-SO-
RIA33-
SB14-0507-
D

IOA-SO-
RIA33-
SB14-
0507-AVG

LOCATION ID IOA-
RIA33-
SB02

IOA-
RIA33-
SB04

IOA-
RIA33-
SB08

IOA-
RIA33-
SB10

IOA-RIA33-
SB14

IOA-RIA33-
SB14

IOA-
RIA33-
SB14

SAMPLE DATE 08/15/11 08/15/11 08/15/11 08/15/11 08/15/11 08/15/11 08/15/11

DEPTH 5 - 7 FT 3 - 5 FT 3 - 5 FT 3 - 5 FT 5 - 7 FT 5 - 7 FT 5 - 7 FT

CRITERIA EPA RSL 
RES Soil

BKG 
Subsurface 
Soil

MAGNESIUM 2246.08 2100 2400 2300 2000 2400 2200 2300

MANGANESE 180 413.84 240  J 170  J 310  J 180  J 320  J 320  J 320  J

MERCURY 1 0.11 0.018  J 0.0022 J 0.002 J 0.012  J 0.0077  J 0.0085  J 0.0081  J

NICKEL 150 6.5 8.5 7.8 7.8 8.9 8.9 7.1 8

POTASSIUM 457.21 290  J 440  J 360  J 360  J 360  J 400  J 380  J

SODIUM 144 57  J 50  J 52  J 58  J 46  J 47  J 46.5  J

THALLIUM 0.078 0.22 0.087  U 0.087  U 0.074  U 0.090  J 0.090  U 0.074  U 0.082  U

VANADIUM 39 17.08 20 15 16 15 15 14 14.5

ZINC 2300 28.74 42 38 40 40 33 36 34.5

W5212836F
BLACK SHADING - EXCEEDS RSL AND BKG;  BLUE SHADING - EXCEEDS RSL BUT LESS THAN THE BKG;

GRAY SHADING - DETECTED; U - NOT DETECTED; J - QUANTITATION APPROXIMATE CTO WE11



TABLE 3-4
ANALYTICAL RESULTS - RIA 82 SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

SAMPLE ID IOA-SO-
RIA82-01A-
0608

IOA-SO-
RIA82-02A-
0608

IOA-SO-
RIA82-03A-
0608

IOA-SO-
RIA82-04A-
0608

LOCATION ID IOA-RIA82-
SB01A

IOA-RIA82-
SB02A

IOA-RIA82-
SB03A

IOA-RIA82-
SB04A

SAMPLE DATE 08/09/11 08/11/11 08/11/11 08/11/11
DEPTH 6 - 8 FT 6 - 8 FT 6 - 8 FT 6 - 8 FT
CRITERIA EPA 

RSL 
Res Soil

BKG 
Subsurface 
Soil

METALS (MG/KG)
ALUMINUM 7700 8518.54 3600 4200 4600 4400
ARSENIC 0.39 1.89 0.220  J 0.180  J 0.57 0.130  J
BARIUM 1500 27.03 7.8 11 9.8 9.5
BERYLLIUM 16 0.44 0.170  U 0.260  J 0.27 0.260  U
CADMIUM 7 0.115 0.083  U 0.15 0.14 0.110  U
CALCIUM 1546.58 820 1300 1000 1100
CHROMIUM 0.29 10.15 4.7 6.3 6.2 5.5
COBALT 2.3 4.74 1.9 2.3 2.6 2.6
COPPER 310 14.2 3.6 4.6 6.1 6.5
IRON 5500 11448.94 4900 6000 7100 6000
LEAD 400 9.27 2.6 3.6 3.5 3.5
MAGNESIUM 2246.08 1100 1300 1600 1400
MANGANESE 180 413.84 65  J 90  J 92  J 82  J
NICKEL 150 6.5 3.8 4.5 5.1 5
POTASSIUM 457.21 250  J 310  J 310  J 270 J
SODIUM 144 36  J 51  J 41  J 43  J
VANADIUM 39 17.08 8.5 11 12 9.2
ZINC 2300 28.74 17 19 26 23

W5212836F
BLUE SHADING - EXCEEDS RSL BUT LESS THAN BKG; GRAY SHADING - DETECTED;

U - NOT DETECTED; J - QUANTITATION APPROXIMATE CTO WE11



TABLE 4-1
SELECTION OF EXPOSURE PATHWAYS

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Future Surface Soil Surface Soil IOA Commercial Receptors Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Residential Receptors Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Air IOA Commercial Receptors Child Inhalation Quant
Quant

Adult Inhalation Quant
Quant

Residential Receptors Child Inhalation Quant
Quant

Adult Inhalation Quant
Quant

Subsurface Soil Subsurface Soil IOA Commercial Receptors Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Residential Receptors Child Inhalation Quant
Quant

Adult Inhalation Quant
Quant

Air IOA Commercial Receptors Child Inhalation Quant
Quant

Adult Inhalation Quant
Quant

Residential Receptors Child Inhalation Quant
Quant

Adult Inhalation Quant
Quant

Notes:
COPC - Chemical of Potential Concern.
Quant - Quantitative.

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Commerical receptors may be exposed to COPCs in surface soil 
while at the Site.

A future residential scenario is considered to be protective of all 
potential future receptors at the Site.

A future residential scenario is considered to be protective of all 
potential future receptors at the Site.

Commerical receptors may be exposed to fugitive dust and volatile 
emissions from surface soil while at the Site.

A future residential scenario is considered to be protective of all 
potential future receptors at the Site.

Although exposure to subsurface soil by commercial receptors is 
considered unlikely at the Site, this scenario is included to aid in 
future risk management decisions.

A future residential scenario is considered to be protective of all 
potential future receptors at the Site.

Although exposure to subsurface soil by commercial receptors is 
considered unlikely at the site, this scenario is included to aid in 
future risk management decisions.
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Scenario Timeframe:  Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

IOA VOLATILES

78-93-3 2-Butanone 2.2 J 140 J UG/KG SB06012-NSO-120998-0 6/18 2 - 26 140 100 2800000 N No BSL

67-64-1 Acetone 5.9 J 140 J UG/KG SB06004-NSO-120898-0 18/21 21 - 51 140 2200 6100000 N No BSL

71-43-2 Benzene 2.2 J 2.2 J UG/KG SB07-305-NSO-1104020-D 1/34 0.6 - 310 2.2 NA 1100 C No BSL

100-41-4 Ethylbenzene 0.8 J 0.8 J UG/KG B116-OSB5AA 1/34 0.5 - 310 0.8 NA 5400 C No BSL

- - m+p-Xylenes 1.3 J 6.3 UG/KG SB07-305-NSO-1104020-D 1/10 1 - 1000 6.3 NA 59000 N(7) No BSL

108-88-3 Toluene 1.1 J 6.5 UG/KG SB07-305-NSO-1104020-D 6/34 0.7 - 940 6.5 NA 500000 N No BSL

1330-20-7 Total Xylenes 1 J 6.3 UG/KG SB07-305-NSO-1104020-D 3/34 1 - 1200 6.3 NA 63000 N No BSL

VPH MADEP

-- C5-C8 Aliphatics 5290 48000 J UG/KG B116-OSB5AA 4/15 270 - 12000 48000 NA NA No NTX

-- C5-C8 Aliphatics (Weighted 0.5) 24000 J 24000 J UG/KG B116-OSB5AA 1/5 2900 - 5900 24000 NA NA No NTX

-- C5-C8 Aliphatics-Unadj 6030 6030 UG/KG SB09008-NSO-121698-0 1/3 2800 - 4400 6030 NA NA No NTX

-- C9-C10 Aromatics 1060 3400 UG/KG B8-8SB4AA 2/15 540 - 5900 3400 NA NA No NTX

-- C9-C12 Aliphatics 480 J 32000 J UG/KG B116-OSB5AA 4/15 27 - 22000 32000 NA NA No NTX

-- C9-C12 Aliphatics (Weighted 0.05) 1600 J 1600 J UG/KG B116-OSB5AA 1/5 83 - 1100 1600 NA NA No NTX

95-47-6 o-Xylene 0.67 J 2.8 J UG/KG SB07-305-NSO-1104020-D 1/23 0.8 - 3000 2.8 NA 69000 N No BSL

1330-20-7 Total Xylenes 0.67 J 2.8 J UG/KG SB07-305-NSO-1104020-D 1/23 0.8 - 3000 2.8 NA 63000 N No BSL

-- Volatile Petroleum Hydrocarbons 7160 21400 UG/KG B14SB08AA 2/2 - 21400 NA NA No NTX

SEMIVOLATILES

91-57-6 2-Methylnaphthalene 7.4 J 1040 UG/KG SB09008-NSO-121698-0 15/77 2.5 - 1600 1040 NA 23000 N No BSL

83-32-9 Acenaphthene 5.4 J 2800 J UG/KG SB06002-NSO-120898-0 19/77 2.5 - 520 2800 NA 340000 N No BSL

208-96-8 Acenaphthylene 8 J 340 J UG/KG SB06002-NSO-120898-0 15/77 2.5 - 1600 340 210 340000 N(8) No BSL

120-12-7 Anthracene 5.5 J 5400 J UG/KG SB06002-NSO-120898-0 31/77 2.5 - 520 5400 170 1700000 N No BSL

-- Bap Equivalent-Halfnd 15 J 15600 J UG/KG SB06002-NSO-120898-0 56/79 2.2 - 1800 15600 NA 15 C Yes ASL

-- Bap Equivalent-Pos 0.7 J 15600 J UG/KG SB06002-NSO-120898-0 56/79 2.2 - 1800 15600 NA 15 C Yes ASL

56-55-3 Benzo(a)anthracene 9.3 J 12000 J UG/KG SB06002-NSO-120898-0 47/77 2.5 - 520 12000 810 150 C Yes ASL

50-32-8 Benzo(a)pyrene 2.6 J 11000 J UG/KG SB06002-NSO-120898-0 50/79 2.2 - 1800 11000 1830 15 C Yes ASL

205-99-2 Benzo(b)fluoranthene 7 J 17000 J UG/KG SB06002-NSO-120898-0 47/77 2.5 - 520 17000 770 150 C Yes ASL

191-24-2 Benzo(g,h,i)perylene 15 J 8200 J UG/KG SB06002-NSO-120898-0 39/77 2.5 - 520 8200 310 170000 N(9) No BSL

207-08-9 Benzo(k)fluoranthene 12 J 9400 J UG/KG SB06002-NSO-120898-0 40/77 2.5 - 520 9400 2700 1500 C Yes ASL

117-81-7 Bis(2-ethylhexyl)phthalate 89 J 1400 J UG/KG SB06002-NSO-120898-0 8/25 190 - 370 1400 46000 35000 C No BSL

85-68-7 Butyl Benzyl Phthalate 93 J 150 J UG/KG SB06002-NSO-120898-0 3/25 39 - 2800 150 270 260000 C No BSL

86-74-8 Carbazole 79 J 2200 UG/KG SB06002-NSO-120898-0 6/25 30 - 370 2200 130 NA No NTX

218-01-9 Chrysene 7 J 14000 J UG/KG SB06002-NSO-120898-0 45/77 2.5 - 520 14000 1400 15000 C No BSL

53-70-3 Dibenzo(a,h)anthracene 2.6 J 720 J UG/KG SB06002-NSO-120898-0 32/79 2.1 - 520 720 96 15 C Yes ASL

132-64-9 Dibenzofuran 120 J 1300 UG/KG SB06002-NSO-120898-0 6/25 36 - 2800 1300 NA 7800 N No BSL

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

Adjusted USEPA 
RSL - Residential 

Soil(5)

TABLE 4-2
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS     

Exposure Point CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units
Sample of Maximum 

Concentration

Frequency 
of 

Detection

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)
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Scenario Timeframe:  Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

Adjusted USEPA 
RSL - Residential 

Soil(5)

TABLE 4-2
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS     

Exposure Point CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units
Sample of Maximum 

Concentration

Frequency 
of 

Detection

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

IOA SEMIVOLATILES (continued)

84-74-2 di-n-Butyl Phthalate 36 J 36 J UG/KG SB11-201-NSO-0515010 1/25 190 - 2800 36 95 610000 N No BSL

206-44-0 Fluoranthene 7 J 28000 J UG/KG SB06002-NSO-120898-0 50/77 2.5 - 520 28000 2400 230000 N No BSL

86-73-7 Fluorene 10 J 2500 J UG/KG SB06002-NSO-120898-0 18/77 2.5 - 520 2500 NA 230000 N No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 6.3 J 8300 J UG/KG SB06002-NSO-120898-0 31/77 2.5 - 520 8300 175 150 C Yes ASL

91-20-3 Naphthalene 7.1 J 900 UG/KG SB06005-NSO-120898-0 13/77 2.5 - 1600 900 NA 3600 C No BSL

85-01-8 Phenanthrene 11 J 18000 J UG/KG SB06002-NSO-120898-0 42/77 2.5 - 520 18000 1500 170000 N(9) No BSL

108-95-2 Phenol 170 J 170 J UG/KG SB06008-NSO-120898-0 1/25 70 - 2800 170 70 1800000 N No BSL

129-00-0 Pyrene 13 J 33000 J UG/KG SB06002-NSO-120898-0 50/77 18 - 410 33000 1500 170000 N No BSL

PESTICIDES/PCBS

72-54-8 4,4'-DDD 4.7 J 53 J UG/KG SB06002-NSO-120898-0 7/21 1.6 - 3.7 53 6.6 2000 C No BSL

72-55-9 4,4'-DDE 2.1 110 J UG/KG SB06002-NSO-120898-0 11/21 1.6 - 3.7 110 320 1400 C No BSL

50-29-3 4,4'-DDT 3.2 J 130 J UG/KG SB06002-NSO-120898-0 14/21 1.6 - 3.7 130 325 1700 C No BSL

309-00-2 Aldrin 2.6 J 5.1 J UG/KG SB06002-NSO-120898-0 3/21 0.81 - 1.8 5.1 15 29 C No BSL

5103-71-9 alpha-Chlordane 3.5 J 64 J UG/KG SB07-305-NSO-1104020 6/20 0.81 - 1.8 64 4.0 1600 C(10) No BSL

11096-82-5 Aroclor-1260 4.1 J 12000 UG/KG IOA-SS-EU10-0002 51/82 7.1 - 37 12000 106 220 C Yes ASL

60-57-1 Dieldrin 22 J 22 J UG/KG SB06004-NSO-120898-0 1/21 1.6 - 3.7 22 52 30 C No BSL

33213-65-9 Endosulfan II 4.8 J 26 J UG/KG SB06002-NSO-120898-0 4/21 1.6 - 3.7 26 NA 37000 N(11) No BSL

1031-07-8 Endosulfan Sulfate 4.2 J 53 J UG/KG SB06002-NSO-120898-0 5/21 1.6 - 3.7 53 18 37000 N(11) No BSL

72-20-8 Endrin 4.9 4.9 UG/KG MW11131-NSO-122198-0 1/21 1.6 - 3.7 4.9 51 1800 N No BSL

7421-93-4 Endrin Aldehyde 3.8 41 J UG/KG SB06002-NSO-120898-0 7/20 1.6 - 3.7 41 9.5 1800 N(12) No BSL

53494-70-5 Endrin Ketone 4.2 74 J UG/KG SB06002-NSO-120898-0 7/21 1.6 - 3.7 74 NA 1800 N(12) No BSL

5103-74-2 gamma-Chlordane 2.3 J 52 J UG/KG SB07-305-NSO-1104020 6/21 0.81 - 1.8 52 4.0 1600 C(10) No BSL

76-44-8 Heptachlor 0.91 J 3.5 J UG/KG MW11131-NSO-122198-0 2/21 0.81 - 1.8 3.5 18 110 C No BSL

1024-57-3 Heptachlor Epoxide 2.7 J 200 J UG/KG SB06002-NSO-120898-0 11/21 0.81 - 1.8 200 26 53 C Yes ASL

72-43-5 Methoxychlor 19 J 58 J UG/KG SB06007-NSO-120898-0 5/21 8.1 - 18 58 NA 31000 N No BSL

1336-36-3 Total Aroclors 4.1 J 12000 UG/KG IOA-SS-EU10-0002 51/82 7.1 - 42.1 12000 NA 220 C(13) Yes ASL

METALS

7429-90-5 Aluminum 2600 J 13000 MG/KG IOA-SS-EU30-0002 58/58 - 13000 10500 7700 N Yes ASL

7440-36-0 Antimony 0.21 J 1.3 MG/KG SB07-308-NSO-1104020 11/58 0.07 - 6.4 1.3 1.9 3.1 N No BSL, BKG

7440-38-2 Arsenic 0.75 36 MG/KG IOA-SS-EU49-0002 61/61 - 36 5.3 0.39 C Yes ASL

7440-39-3 Barium 8.7 J 123 MG/KG SB06005-NSO-120898-0 57/61 11 - 18 123 49.9 1500 N No BSL

7440-41-7 Beryllium 0.27 J 0.8 MG/KG SB06012-NSO-120998-0 44/58 0.22 - 0.54 0.8 0.30 16 N No BSL

7440-43-9 Cadmium 0.028 J 4 MG/KG SB06008-NSO-120898-0 33/61 0.04 - 0.62 4 0.90 7 N No BSL

7440-70-2 Calcium 320 3780 MG/KG SB06010-NSO-120998-0 55/58 140 - 440 3780 6360 NA No NUT, BKG

18540-29-9 Chromium 5.1 149 MG/KG SB06005-NSO-120898-0 61/61 - 149 10.1 0.29 C(14) Yes ASL
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Scenario Timeframe:  Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

Adjusted USEPA 
RSL - Residential 

Soil(5)

TABLE 4-2
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS     

Exposure Point CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units
Sample of Maximum 

Concentration

Frequency 
of 

Detection

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

IOA METALS (continued)

7440-48-4 Cobalt 1.4 7.4 MG/KG SB07-308-NSO-1104020 55/58 1.7 - 5.4 7.4 4.0 2.3 N Yes ASL

7440-50-8 Copper 3.2 62.8 MG/KG SB06002-NSO-120898-0 57/58 2.4 - 2.4 62.8 26.2 310 N No BSL

7439-89-6 Iron 6100 45000 MG/KG IOA-SS-EU49-0002 58/58 - 45000 11300 5500 N Yes ASL

7439-92-1 Lead 4.6 1280 MG/KG SB06005-NSO-120898-0 65/65 - 1280 300 400 Yes ASL

7439-95-4 Magnesium 530 4900 MG/KG IOA-SS-EU47-0002 58/58 - 4900 1960 NA No NUT

7439-96-5 Manganese 60 440 J MG/KG IOA-SS-EU31-0002 58/58 - 440 310 180 N Yes ASL

7439-97-6 Mercury 0.001 J 0.15 MG/KG IOA-SS-EU40-0002 41/60 0.011 - 0.2 0.15 0.49 2.3 N(15) No BSL, BKG

7440-02-0 Nickel 3.6 J 16 MG/KG IOA-SS-EU27-0002 57/58 4.3 - 4.3 16 17.2 150 N No BSL, BKG

7440-09-7 Potassium 230 660 J MG/KG SB07-307-NSO-1104020 54/58 170 - 540 660 630 NA No NUT

7782-49-2 Selenium 0.24 J 2.6 J MG/KG SB06-351-NSO-072503 34/61 0.18 - 11 2.6 3.0 39 N No BSL, BKG

7440-22-4 Silver 0.06 J 0.39 MG/KG IOA-SS-EU40-0002 7/59 0.06 - 1.1 0.39 NA 39 N No BSL

7440-23-5 Sodium 28 J 235 MG/KG SB06005-NSO-120898-0 43/58 38.8 - 540 235 270 NA No NUT, BKG

7440-28-0 Thallium 0.21 J 0.39 MG/KG IOA-SS-EU01-0002 3/58 0.066 - 1.5 0.39 1.8 0.078 N No BKG

7440-62-2 Vanadium 11 45.2 MG/KG SB06005-NSO-120898-0 58/58 - 45.2 89.1 39 N No BKG

7440-66-6 Zinc 13 150 MG/KG SB06005-NSO-120898-0 58/58 - 150 73.8 2300 N No BSL

MISCELLANEOUS PARAMETERS

57-12-5 Cyanide 0.22 0.22 MG/KG SB06009-NSO-120898-0 1/24 0.21 - 1.2 0.22 NA 2.2 N No BSL

EPH MADEP

-- C11-C22 Aromatics 22000 J 736000 UG/KG SB09008-NSO-121698-0 11/33 85 - 92000 736000 NA NA No NTX

-- C11-C22 Aromatics (Weighted 1.0) 160000 J 160000 J UG/KG B116-OSB1AA 1/5 14000 - 92000 160000 NA NA No NTX

-- C11-C22 Aromatics-Unadj 737000 737000 UG/KG SB09008-NSO-121698-0 1/4 85 - 18000 737000 NA NA No NTX

-- C19-C36 Aliphatics 1250 410000 J UG/KG B116-OSB1AA 19/33 21 - 54000 410000 NA NA No NTX

-- C19-C36 Aliphatics (Weighted 0.005) 140 J 2100 J UG/KG B116-OSB1AA 4/5 27 - 30 2100 NA NA No NTX

-- C9-C18 Aliphatics 2500 190000 J UG/KG B116-OSB1AA 16/33 155 - 54000 190000 NA NA No NTX

-- C9-C18 Aliphatics (Weighted 0.05) 3100 J 9300 J UG/KG B116-OSB1AA 2/5 250 - 980 9300 NA NA No NTX

-- Extractable Petroleum Hydrocarbons 69000 J 340000 J UG/KG SB06002-NSO-120898-0 9/14 10000 - 34000 340000 NA NA No NTX

DIOXINS/FURANS

3268-87-9 1,2,3,4,6,7,8,9-OCDD 32 4610 NG/KG IOA-SS-EU43-0002 15/16 165.04 - 165.04 4610 710 15000 C No BSL

39001-02-0 1,2,3,4,6,7,8,9-OCDF 5.07 57 NG/KG SB06-304-NSO-0716030 14/16 0.41 - 0.986 57 46 15000 C No BSL

35822-46-9 1,2,3,4,6,7,8-HPCDD 1.04 J 270 NG/KG IOA-SS-EU43-0002 13/16 1.7 - 7.36 270 130 450 C No BSL

67562-39-4 1,2,3,4,6,7,8-HPCDF 0.404 J 40 NG/KG SB06-351-NSO-072503 15/16 0.47 - 0.47 40 49 450 C No BSL

55673-89-7 1,2,3,4,7,8,9-HPCDF 0.35 2.27 J NG/KG IOA-SS-EU43-0002 6/16 0.25 - 2 2.27 7.3 450 C No BSL

39227-28-6 1,2,3,4,7,8-HXCDD 0.11 J 2.23 J NG/KG IOA-SS-EU43-0002 11/16 0.21 - 2.4 2.23 8.4 45 C No BSL

70648-26-9 1,2,3,4,7,8-HXCDF 0.51 J 5.13 NG/KG IOA-SS-EU09-0002 14/16 0.2 - 0.247 5.13 51 45 C No BSL

57653-85-7 1,2,3,6,7,8-HXCDD 0.24 J 9 NG/KG SB06-351-NSO-072503 12/16 0.21 - 0.539 9 19 45 C No BSL

W5212836F CTO WE11



PAGE 4 OF 5
Scenario Timeframe:  Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

Adjusted USEPA 
RSL - Residential 

Soil(5)

TABLE 4-2
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS     

Exposure Point CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units
Sample of Maximum 

Concentration

Frequency 
of 

Detection

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

IOA DIOXINS/FURANS (continued)

57117-44-9 1,2,3,6,7,8-HXCDF 0.519 J 7.61 NG/KG IOA-SS-EU09-0002 12/16 0.19 - 2.8 7.61 47 45 C No BSL

19408-74-3 1,2,3,7,8,9-HXCDD 0.17 J 4.18 NG/KG IOA-SS-EU43-0002 12/16 0.2 - 0.83 4.18 25 45 C No BSL

72918-21-9 1,2,3,7,8,9-HXCDF 0.366 J 2.02 J NG/KG IOA-SS-EU09-0002 6/16 0.17 - 1.07 2.02 0.26 45 C No BSL

40321-76-4 1,2,3,7,8-PECDD 0.239 J 4.1 J NG/KG IOA-SS-EU43-0002 7/16 0.09 - 0.67 4.1 9.5 4.5 C No BSL

57117-41-6 1,2,3,7,8-PECDF 0.248 J 1.53 J NG/KG IOA-SS-EU43-0002 11/16 0.33 - 1.1 1.53 8.7 150 C No BSL

60851-34-5 2,3,4,6,7,8-HXCDF 0.62 J 17.5 NG/KG IOA-SS-EU09-0002 12/16 0.247 - 2.1 17.5 32 45 C No BSL

57117-31-4 2,3,4,7,8-PECDF 0.142 J 24.3 NG/KG IOA-SS-EU09-0002 14/16 0.33 - 0.62 24.3 11 15 C Yes ASL

1746-01-6 2,3,7,8-TCDD 0.366 J 4.2 NG/KG SB06-304-NSO-0716030 8/16 0.177 - 0.367 4.2 NA 4.5 C No BSL

51207-31-9 2,3,7,8-TCDF 0.23 J 7.1 NG/KG SB06-351-NSO-072503 6/16 0.194 - 1.15 7.1 22 45 C No BSL

-- 2,3,7,8-TCDD Equivalents-Halfnd 0.477 J 15.2 J NG/KG IOA-SS-EU43-0002 16/16 - 15.2 NA 4.5 C Yes ASL

-- 2,3,7,8-TCDD Equivalents 0.0141 J 15.1 J NG/KG IOA-SS-EU43-0002 16/16 - 15.1 NA 4.5 C Yes ASL

37871-00-4 Total HPCDD 2.54 J 827 NG/KG IOA-SS-EU43-0002 15/17 1.9 - 2.2 827 170 NA No NTX

38998-75-3 Total HPCDF 0.563 J 96 NG/KG SB06-351-NSO-072503 16/17 0.47 - 0.47 96 76 NA No NTX

34465-46-8 Total HXCDD 1.33 67.4 NG/KG IOA-SS-EU43-0002 15/17 0.493 - 0.59 67.4 110 NA No NTX

55684-94-1 Total HXCDF 0.431 J 169 J NG/KG IOA-SS-EU09-0002 16/17 0.67 - 0.67 169 390 NA No NTX

36088-22-9 Total PECDD 0.34 15.4 NG/KG IOA-SS-EU43-0002 14/17 0.247 - 2.3 15.4 75 NA No NTX

30402-15-4 Total PECDF 0.664 J 225 NG/KG IOA-SS-EU09-0002 16/17 1.3 - 1.3 225 560 NA No NTX

41903-57-5 Total TCDD 0.36 J 18 NG/KG SB06-343-NSO-072503 14/17 0.197 - 0.32 18 42 NA No NTX

55722-27-5 Total TCDF 0.922 J 97 NG/KG SB06-343-NSO-072503 17/17 - 97 930 NA No NTX

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - Background values are the 95% UPL (or maximum detected) NAS South Weymouth surface soil background concentrations (Stone and Webster, 2002). N = Noncarcinogen
5 - United States Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, NA = Not Applicable/Not Available
     November 2012.  Values correspond to a cancer risk level of 1E-06 or an adjusted hazard quotient (HQ) of 0.1. PAH = Polycyclic aromatic hydrocarbon
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level
    and, for PAHs and metals, is greater than the background value. Rationale Codes:
7 - The value is for m-xylene. For selection as a COPC:
8 - The value for acenaphthene is used as a surrogate for acenaphthylene.   ASL = Above Screening Level and background
9 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
10 - The value is for chlordane. For elimination as a COPC:
11 - The value for endosulfan is used as a surrogate for endosulfan II and endosulfan sulfate.   BKG = Less than Background Concentration (for PAHs and metals)
12 - The value for endrin is used as a surrogate for endrin aldehyde and endrin ketone.   BSL = Below COPC Screening Level
13 - The value is for polychlorinated biphenyls (high risk).   NUT = Essential nutrient
14 - The value is for hexavalent chromium.   NTX = No toxicity criteria

W5212836F CTO WE11



PAGE 5 OF 5
Scenario Timeframe:  Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

Adjusted USEPA 
RSL - Residential 

Soil(5)

TABLE 4-2
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS     

Exposure Point CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units
Sample of Maximum 

Concentration

Frequency 
of 

Detection

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

15 - The value is for mercuric chloride (and other mercury salts).
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC.

Associated Samples:
IOA-SS-EU01-0002 IOA-SS-EU10-0002 IOA-SS-EU21-0002 IOA-SS-EU29-0002-D IOA-SS-EU46-0002-D
IOA-SS-EU01-0002-D SB11-201-NSO-0515010 SB09008-NSO-121698-0 IOA-SS-EU30-0002 IOA-SS-EU47-0002
IOA-SS-EU02-0002 IOA-SS-EU12-0002 IOA-SS-EU22-0002 IOA-SS-EU31-0002 IOA-SS-EU48-0002
IOA-SS-EU03-0002 IOA-SS-EU13-0002 SB09009-NSO-121698-0 IOA-SS-EU32-0002 IOA-SS-EU49-0002
IOA-SS-EU04-0002 IOA-SS-EU14-0002 IOA-SS-EU23-0002 IOA-SS-EU32-0002-D
B116-OSB1AA SB07-312-NSO-1104020 SB06-343-NSO-072503 IOA-SS-EU33-0002
B116-OSB1AA-D IOA-SS-EU15-0002 B8-8SB2AA IOA-SS-EU34-0002
B116-OSB2AA IOA-SS-EU15-0002-D B8-8SB3AA IOA-SS-EU35-0002
B116-OSB3AA SB07-305-NSO-1104025 B8-8SB4AA IOA-SS-EU36-0002
B116-OSB4AA SB07-305-NSO-1104020 SB06010-NSO-120998-0 IOA-SS-EU37-0002
B116-OSB4AA-D SB07-305-NSO-1104020-D SB06011-NSO-120998-0 MW06013-NSO-112498-0
B14SB09AA SB07-306-NSO-1104025 SB06-304-NSO-0716030 SB06008-NSO-120898-0
IOA-SS-EU06-0002 SB07-306-NSO-1104020 B8-8SB5AA SB06008-NSO-120898-0-D
IOA-SS-EU07-0002 SB07-311-NSO-1104020 B8-8SB6AA SB06009-NSO-120898-0
SB07-339-NSO-101503 SB07-326-NSO-0716031 IOA-SS-EU27-0002 SB06-351-NSO-072503
SB07-307-NSO-1104025 SB07-326-NSO-0716032 S1SWE IOA-SS-EU38-0002
SB07-307-NSO-1104020 SB07-327-NSO-0716031 S1SWN SB06006-NSO-120898-0
SB07-308-NSO-1104025 SB07-327-NSO-0716032 S1SWW SB06007-NSO-120898-0
SB07-308-NSO-1104020 SB07-328-NSO-0716030 S2SWE SB06012-NSO-120998-0
SB07-309-NSO-1104025 SB07-328-NSO-0716031 S2SWE-D IOA-SS-EU39-0002
SB07-309-NSO-1104020 SB07-329-NSO-0716030 S2SWN SB06004-NSO-120898-0
SB07-310-NSO-0716030 SB07-329-NSO-0716031 S2SWW SB06005-NSO-120898-0
SB07-310-NSO-1104020 SB07-336-NSO-101503 NAS-AOC13-SW01 SS06-020-NSO-102798
SB07-330-NSO-0716030 SB07-337-NSO-101503 NAS-AOC13-SW01-D SS06-020-NSO-102798-D
SB07-330-NSO-0716031 SB07-338-NSO-101503 NAS-AOC13-SW02 IOA-SS-EU40-0002
SB07-331-NSO-0716030 IOA-SS-EU16-0002 NAS-AOC13-SW03 IOA-SS-EU41-0002
SB07-331-NSO-0716031 IOA-SS-EU17-0002 NAS-AOC13-SW04 IOA-SS-EU42-0002
SB07-340-NSO-101503 MW11131-NSO-122198-0 IOA-SS-EU28-0002 IOA-SS-EU43-0002
IOA-SS-EU09-0002 SB11-205-NSO-0515010 SB06001-NSO-120898-0 IOA-SS-EU44-0002
B116-OSB5AA IOA-SS-EU19-0002 SB06002-NSO-120898-0 IOA-SS-EU45-0002
B14SB08AA SB09007-NSO-121698-0 IOA-SS-EU29-0002 IOA-SS-EU46-0002
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TABLE 4-3
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL TO GROUNDWATER

Scenario Timeframe:  Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

IOA VOLATILES
78-93-3 2-Butanone 2.2 J 140 J UG/KG SB06012-NSO-120998-0 6/18 2 - 26 140 100 1000 No BSL
67-64-1 Acetone 5.9 J 140 J UG/KG SB06004-NSO-120898-0 18/21 21 - 51 140 2200 2400 No BSL
71-43-2 Benzene 2.2 J 2.2 J UG/KG SB07-305-NSO-1104020-D 1/34 0.6 - 310 2.2 NA 0.2 Yes ASL

100-41-4 Ethylbenzene 0.8 J 0.8 J UG/KG B116-OSB5AA 1/34 0.5 - 310 0.8 NA 1.5 No BSL
- - m+p-Xylenes 1.3 J 6.3 UG/KG SB07-305-NSO-1104020-D 1/10 1 - 1000 6.3 NA 190 No BSL

108-88-3 Toluene 1.1 J 6.5 UG/KG SB07-305-NSO-1104020-D 6/34 0.7 - 940 6.5 NA 590 No BSL
1330-20-7 Total Xylenes 1 J 6.3 UG/KG SB07-305-NSO-1104020-D 3/34 1 - 1200 6.3 NA 190 No BSL

VPH MADEP
-- C5-C8 Aliphatics 5290 48000 J UG/KG B116-OSB5AA 4/15 270 - 12000 48000 NA NA No NTX
-- C5-C8 Aliphatics (Weighted 0.5) 24000 J 24000 J UG/KG B116-OSB5AA 1/5 2900 - 5900 24000 NA NA No NTX
-- C5-C8 Aliphatics-Unadj 6030 6030 UG/KG SB09008-NSO-121698-0 1/3 2800 - 4400 6030 NA NA No NTX
-- C9-C10 Aromatics 1060 3400 UG/KG B8-8SB4AA 2/15 540 - 5900 3400 NA NA No NTX
-- C9-C12 Aliphatics 480 J 32000 J UG/KG B116-OSB5AA 4/15 27 - 22000 32000 NA NA No NTX
-- C9-C12 Aliphatics (Weighted 0.05) 1600 J 1600 J UG/KG B116-OSB5AA 1/5 83 - 1100 1600 NA NA No NTX

95-47-6 o-Xylene 0.67 J 2.8 J UG/KG SB07-305-NSO-1104020-D 1/23 0.8 - 3000 2.8 NA 190 No BSL
1330-20-7 Total Xylenes 0.67 J 2.8 J UG/KG SB07-305-NSO-1104020-D 1/23 0.8 - 3000 2.8 NA 190 No BSL

-- Volatile Petroleum Hydrocarbons 7160 21400 UG/KG B14SB08AA 2/2 - 21400 NA NA No NTX
SEMIVOLATILES

91-57-6 2-Methylnaphthalene 7.4 J 1040 UG/KG SB09008-NSO-121698-0 15/77 2.5 - 1600 1040 NA 140 Yes ASL
83-32-9 Acenaphthene 5.4 J 2800 J UG/KG SB06002-NSO-120898-0 19/77 2.5 - 520 2800 NA 4100 No BSL

208-96-8 Acenaphthylene 8 J 340 J UG/KG SB06002-NSO-120898-0 15/77 2.5 - 1600 340 210 4100 (7) No BSL
120-12-7 Anthracene 5.5 J 5400 J UG/KG SB06002-NSO-120898-0 31/77 2.5 - 520 5400 170 42000 No BSL

-- Bap Equivalent-Halfnd 15 J 15600 J UG/KG SB06002-NSO-120898-0 56/79 2.2 - 1800 15600 NA NA No NTX
-- Bap Equivalent-Pos 0.7 J 15600 J UG/KG SB06002-NSO-120898-0 56/79 2.2 - 1800 15600 NA NA No NTX

56-55-3 Benzo(a)anthracene 9.3 J 12000 J UG/KG SB06002-NSO-120898-0 47/77 2.5 - 520 12000 810 10 Yes ASL
50-32-8 Benzo(a)pyrene 2.6 J 11000 J UG/KG SB06002-NSO-120898-0 50/79 2.2 - 1800 11000 1830 3.5 Yes ASL

205-99-2 Benzo(b)fluoranthene 7 J 17000 J UG/KG SB06002-NSO-120898-0 47/77 2.5 - 520 17000 770 35 Yes ASL
191-24-2 Benzo(g,h,i)perylene 15 J 8200 J UG/KG SB06002-NSO-120898-0 39/77 2.5 - 520 8200 310 9500 (8) No BSL
207-08-9 Benzo(k)fluoranthene 12 J 9400 J UG/KG SB06002-NSO-120898-0 40/77 2.5 - 520 9400 2700 350 Yes ASL
117-81-7 Bis(2-ethylhexyl)phthalate 89 J 1400 J UG/KG SB06002-NSO-120898-0 8/25 190 - 370 1400 46000 1100 Yes ASL
85-68-7 Butyl Benzyl Phthalate 93 J 150 J UG/KG SB06002-NSO-120898-0 3/25 39 - 2800 150 270 200 No BSL
86-74-8 Carbazole 79 J 2200 UG/KG SB06002-NSO-120898-0 6/25 30 - 370 2200 130 NA No NTX

218-01-9 Chrysene 7 J 14000 J UG/KG SB06002-NSO-120898-0 45/77 2.5 - 520 14000 1400 1100 Yes ASL
53-70-3 Dibenzo(a,h)anthracene 2.6 J 720 J UG/KG SB06002-NSO-120898-0 32/79 2.1 - 520 720 96 11 Yes ASL

132-64-9 Dibenzofuran 120 J 1300 UG/KG SB06002-NSO-120898-0 6/25 36 - 2800 1300 NA 110 Yes ASL
84-74-2 di-n-Butyl Phthalate 36 J 36 J UG/KG SB11-201-NSO-0515010 1/25 190 - 2800 36 95 1700 No BSL

206-44-0 Fluoranthene 7 J 28000 J UG/KG SB06002-NSO-120898-0 50/77 2.5 - 520 28000 2400 70000 No BSL
86-73-7 Fluorene 10 J 2500 J UG/KG SB06002-NSO-120898-0 18/77 2.5 - 520 2500 NA 4000 No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 6.3 J 8300 J UG/KG SB06002-NSO-120898-0 31/77 2.5 - 520 8300 175 200 Yes ASL
91-20-3 Naphthalene 7.1 J 900 UG/KG SB06005-NSO-120898-0 13/77 2.5 - 1600 900 NA 0.47 Yes ASL
85-01-8 Phenanthrene 11 J 18000 J UG/KG SB06002-NSO-120898-0 42/77 2.5 - 520 18000 1500 9500 (8) Yes ASL

108-95-2 Phenol 170 J 170 J UG/KG SB06008-NSO-120898-0 1/25 70 - 2800 170 70 2600 No BSL
129-00-0 Pyrene 13 J 33000 J UG/KG SB06002-NSO-120898-0 50/77 18 - 410 33000 1500 9500 Yes ASL

INDUSTRIAL OPERATIONS AREA

Sample of Maximum 
Concentration

Frequency 
of 

Detection

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

USEPA Groundwater 

Protection SSL(5)Exposure Point CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1)

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Units
COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)
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TABLE 4-3
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL TO GROUNDWATER

Scenario Timeframe:  Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

INDUSTRIAL OPERATIONS AREA

Sample of Maximum 
Concentration

Frequency 
of 

Detection

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

USEPA Groundwater 

Protection SSL(5)Exposure Point CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1)

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Units
COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

IOA PESTICIDES/PCBS
72-54-8 4,4'-DDD 4.7 J 53 J UG/KG SB06002-NSO-120898-0 7/21 1.6 - 3.7 53 6.6 6.4 Yes ASL
72-55-9 4,4'-DDE 2.1 110 J UG/KG SB06002-NSO-120898-0 11/21 1.6 - 3.7 110 320 46 Yes ASL
50-29-3 4,4'-DDT 3.2 J 130 J UG/KG SB06002-NSO-120898-0 14/21 1.6 - 3.7 130 325 67 Yes ASL

309-00-2 Aldrin 2.6 J 5.1 J UG/KG SB06002-NSO-120898-0 3/21 0.81 - 1.8 5.1 15 0.65 Yes ASL
5103-71-9 alpha-Chlordane 3.5 J 64 J UG/KG SB07-305-NSO-1104020 6/20 0.81 - 1.8 64 4.0 13 (9) Yes ASL

11096-82-5 Aroclor-1260 4.1 J 12000 UG/KG IOA-SS-EU10-0002 51/82 7.1 - 37 12000 106 24 Yes ASL
60-57-1 Dieldrin 22 J 22 J UG/KG SB06004-NSO-120898-0 1/21 1.6 - 3.7 22 52 0.061 Yes ASL

33213-65-9 Endosulfan II 4.8 J 26 J UG/KG SB06002-NSO-120898-0 4/21 1.6 - 3.7 26 NA 1100 (10) No BSL
1031-07-8 Endosulfan Sulfate 4.2 J 53 J UG/KG SB06002-NSO-120898-0 5/21 1.6 - 3.7 53 18 1100 (10) No BSL

72-20-8 Endrin 4.9 4.9 UG/KG MW11131-NSO-122198-0 1/21 1.6 - 3.7 4.9 51 68 No BSL
7421-93-4 Endrin Aldehyde 3.8 41 J UG/KG SB06002-NSO-120898-0 7/20 1.6 - 3.7 41 9.5 68 (11) No BSL

53494-70-5 Endrin Ketone 4.2 74 J UG/KG SB06002-NSO-120898-0 7/21 1.6 - 3.7 74 NA 68 (11) Yes ASL
5103-74-2 gamma-Chlordane 2.3 J 52 J UG/KG SB07-305-NSO-1104020 6/21 0.81 - 1.8 52 4.0 13 (9) Yes ASL

76-44-8 Heptachlor 0.91 J 3.5 J UG/KG MW11131-NSO-122198-0 2/21 0.81 - 1.8 3.5 18 0.14 Yes ASL
1024-57-3 Heptachlor Epoxide 2.7 J 200 J UG/KG SB06002-NSO-120898-0 11/21 0.81 - 1.8 200 26 0.068 Yes ASL

72-43-5 Methoxychlor 19 J 58 J UG/KG SB06007-NSO-120898-0 5/21 8.1 - 18 58 NA 1500 No BSL
-- Total Aroclors 4.1 J 12000 UG/KG IOA-SS-EU10-0002 51/82 7.1 - 42.1 12000 NA 26 (12) Yes ASL

METALS
7429-90-5 Aluminum 2600 J 13000 MG/KG IOA-SS-EU30-0002 58/58 - 13000 10500 23000 No BSL
7440-36-0 Antimony 0.21 J 1.3 MG/KG SB07-308-NSO-1104020 11/58 0.07 - 6.4 1.3 1.9 0.27 No BKG
7440-38-2 Arsenic 0.75 36 MG/KG IOA-SS-EU49-0002 61/61 - 36 5.3 0.0013 Yes ASL
7440-39-3 Barium 8.7 J 123 MG/KG SB06005-NSO-120898-0 57/61 11 - 18 123 49.9 120 Yes ASL
7440-41-7 Beryllium 0.27 J 0.8 MG/KG SB06012-NSO-120998-0 44/58 0.22 - 0.54 0.8 0.30 13 No BSL
7440-43-9 Cadmium 0.028 J 4 MG/KG SB06008-NSO-120898-0 33/61 0.04 - 0.62 4 0.90 0.52 Yes ASL
7440-70-2 Calcium 320 3780 MG/KG SB06010-NSO-120998-0 55/58 140 - 440 3780 6360 NA No NUT, BKG

18540-29-9 Chromium 5.1 149 MG/KG SB06005-NSO-120898-0 61/61 - 149 10.1 0.00059 (13) Yes ASL
7440-48-4 Cobalt 1.4 7.4 MG/KG SB07-308-NSO-1104020 55/58 1.7 - 5.4 7.4 4.0 0.21 Yes ASL
7440-50-8 Copper 3.2 62.8 MG/KG SB06002-NSO-120898-0 57/58 2.4 - 2.4 62.8 26.2 22 Yes ASL
7439-89-6 Iron 6100 45000 MG/KG IOA-SS-EU49-0002 58/58 - 45000 11300 270 Yes ASL
7439-92-1 Lead 4.6 1280 MG/KG SB06005-NSO-120898-0 65/65 - 1280 300 14 (14) Yes ASL
7439-95-4 Magnesium 530 4900 MG/KG IOA-SS-EU47-0002 58/58 - 4900 1960 NA No NUT
7439-96-5 Manganese 60 440 J MG/KG IOA-SS-EU31-0002 58/58 - 440 310 21 Yes ASL
7439-97-6 Mercury 0.001 J 0.15 MG/KG IOA-SS-EU40-0002 41/60 0.011 - 0.2 0.15 0.49 0.033 No BKG
7440-02-0 Nickel 3.6 J 16 MG/KG IOA-SS-EU27-0002 57/58 4.3 - 4.3 16 17.2 20 No BSL, BKG
7440-09-7 Potassium 230 660 J MG/KG SB07-307-NSO-1104020 54/58 170 - 540 660 630 NA No NUT
7782-49-2 Selenium 0.24 J 2.6 J MG/KG SB06-351-NSO-072503 34/61 0.18 - 11 2.6 3.0 0.4 No BKG
7440-22-4 Silver 0.06 J 0.39 MG/KG IOA-SS-EU40-0002 7/59 0.06 - 1.1 0.39 NA 0.6 No BSL
7440-23-5 Sodium 28 J 235 MG/KG SB06005-NSO-120898-0 43/58 38.8 - 540 235 270 NA No NUT, BKG
7440-28-0 Thallium 0.21 J 0.39 MG/KG IOA-SS-EU01-0002 3/58 0.066 - 1.5 0.39 1.8 0.011 No BKG
7440-62-2 Vanadium 11 45.2 MG/KG SB06005-NSO-120898-0 58/58 - 45.2 89.1 78 No BSL, BKG
7440-66-6 Zinc 13 150 MG/KG SB06005-NSO-120898-0 58/58 - 150 73.8 290 No BSL

MISCELLANEOUS PARAMETERS
57-12-5 Cyanide 0.22 0.22 MG/KG SB06009-NSO-120898-0 1/24 0.21 - 1.2 0.22 NA 0.014 Yes ASL
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TABLE 4-3
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL TO GROUNDWATER

Scenario Timeframe:  Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

INDUSTRIAL OPERATIONS AREA

Sample of Maximum 
Concentration

Frequency 
of 

Detection

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

USEPA Groundwater 

Protection SSL(5)Exposure Point CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1)

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Units
COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

IOA EPH MADEP
-- C11-C22 Aromatics 22000 J 736000 UG/KG SB09008-NSO-121698-0 11/33 85 - 92000 736000 NA NA No NTX
-- C11-C22 Aromatics (Weighted 1.0) 160000 J 160000 J UG/KG B116-OSB1AA 1/5 14000 - 92000 160000 NA NA No NTX
-- C11-C22 Aromatics-Unadj 737000 737000 UG/KG SB09008-NSO-121698-0 1/4 85 - 18000 737000 NA NA No NTX
-- C19-C36 Aliphatics 1250 410000 J UG/KG B116-OSB1AA 19/33 21 - 54000 410000 NA NA No NTX
-- C19-C36 Aliphatics (Weighted 0.005) 140 J 2100 J UG/KG B116-OSB1AA 4/5 27 - 30 2100 NA NA No NTX
-- C9-C18 Aliphatics 2500 190000 J UG/KG B116-OSB1AA 16/33 155 - 54000 190000 NA NA No NTX
-- C9-C18 Aliphatics (Weighted 0.05) 3100 J 9300 J UG/KG B116-OSB1AA 2/5 250 - 980 9300 NA NA No NTX
-- Extractable Petroleum Hydrocarbons 69000 J 340000 J UG/KG SB06002-NSO-120898-0 9/14 10000 - 34000 340000 NA NA No NTX

DIOXINS/FURANS
3268-87-9 1,2,3,4,6,7,8,9-OCDD 32 4610 NG/KG IOA-SS-EU43-0002 15/16 165.04 - 165.04 4610 710 870 Yes ASL

39001-02-0 1,2,3,4,6,7,8,9-OCDF 5.07 57 NG/KG SB06-304-NSO-0716030 14/16 0.41 - 0.986 57 46 870 No BSL
35822-46-9 1,2,3,4,6,7,8-HPCDD 1.04 J 270 NG/KG IOA-SS-EU43-0002 13/16 1.7 - 7.36 270 130 26 Yes ASL
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.404 J 40 NG/KG SB06-351-NSO-072503 15/16 0.47 - 0.47 40 49 26 Yes ASL
55673-89-7 1,2,3,4,7,8,9-HPCDF 0.35 2.27 J NG/KG IOA-SS-EU43-0002 6/16 0.25 - 2 2.27 7.3 26 No BSL
39227-28-6 1,2,3,4,7,8-HXCDD 0.11 J 2.23 J NG/KG IOA-SS-EU43-0002 11/16 0.21 - 2.4 2.23 8.4 2.6 No BSL
70648-26-9 1,2,3,4,7,8-HXCDF 0.51 J 5.13 NG/KG IOA-SS-EU09-0002 14/16 0.2 - 0.247 5.13 51 2.6 Yes ASL
57653-85-7 1,2,3,6,7,8-HXCDD 0.24 J 9 NG/KG SB06-351-NSO-072503 12/16 0.21 - 0.539 9 19 2.6 Yes ASL
57117-44-9 1,2,3,6,7,8-HXCDF 0.519 J 7.61 NG/KG IOA-SS-EU09-0002 12/16 0.19 - 2.8 7.61 47 2.6 Yes ASL
19408-74-3 1,2,3,7,8,9-HXCDD 0.17 J 4.18 NG/KG IOA-SS-EU43-0002 12/16 0.2 - 0.83 4.18 25 2.6 Yes ASL
72918-21-9 1,2,3,7,8,9-HXCDF 0.366 J 2.02 J NG/KG IOA-SS-EU09-0002 6/16 0.17 - 1.07 2.02 0.26 2.6 No BSL
40321-76-4 1,2,3,7,8-PECDD 0.239 J 4.1 J NG/KG IOA-SS-EU43-0002 7/16 0.09 - 0.67 4.1 9.5 0.26 Yes ASL
57117-41-6 1,2,3,7,8-PECDF 0.248 J 1.53 J NG/KG IOA-SS-EU43-0002 11/16 0.33 - 1.1 1.53 8.7 8.7 No BSL
60851-34-5 2,3,4,6,7,8-HXCDF 0.62 J 17.5 NG/KG IOA-SS-EU09-0002 12/16 0.247 - 2.1 17.5 32 2.6 Yes ASL
57117-31-4 2,3,4,7,8-PECDF 0.142 J 24.3 NG/KG IOA-SS-EU09-0002 14/16 0.33 - 0.62 24.3 11 0.87 Yes ASL
1746-01-6 2,3,7,8-TCDD 0.366 J 4.2 NG/KG SB06-304-NSO-0716030 8/16 0.177 - 0.367 4.2 NA 0.26 Yes ASL

51207-31-9 2,3,7,8-TCDF 0.23 J 7.1 NG/KG SB06-351-NSO-072503 6/16 0.194 - 1.15 7.1 22 2.6 Yes ASL
-- 2,3,7,8-TCDD Equivalents-Halfnd 0.477 J 15.2 J NG/KG IOA-SS-EU43-0002 16/16 - 15.2 NA NA No NTX
-- 2,3,7,8-TCDD Equivalents 0.0141 15.1 J NG/KG IOA-SS-EU43-0002 16/16 - 15.1 NA NA No NTX

37871-00-4 Total HPCDD 2.54 J 827 NG/KG IOA-SS-EU43-0002 15/17 1.9 - 2.2 827 170 NA No NTX
38998-75-3 Total HPCDF 0.563 J 96 NG/KG SB06-351-NSO-072503 16/17 0.47 - 0.47 96 76 NA No NTX
34465-46-8 Total HXCDD 1.33 67.4 NG/KG IOA-SS-EU43-0002 15/17 0.493 - 0.59 67.4 110 NA No NTX
55684-94-1 Total HXCDF 0.431 J 169 J NG/KG IOA-SS-EU09-0002 16/17 0.67 - 0.67 169 390 NA No NTX
36088-22-9 Total PECDD 0.34 15.4 NG/KG IOA-SS-EU43-0002 14/17 0.247 - 2.3 15.4 75 NA No NTX
30402-15-4 Total PECDF 0.664 J 225 NG/KG IOA-SS-EU09-0002 16/17 1.3 - 1.3 225 560 NA No NTX
41903-57-5 Total TCDD 0.36 J 18 NG/KG SB06-343-NSO-072503 14/17 0.197 - 0.32 18 42 NA No NTX
55722-27-5 Total TCDF 0.922 J 97 NG/KG SB06-343-NSO-072503 17/17 - 97 930 NA No NTX
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TABLE 4-3
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL TO GROUNDWATER

Scenario Timeframe:  Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

INDUSTRIAL OPERATIONS AREA

Sample of Maximum 
Concentration

Frequency 
of 

Detection

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

USEPA Groundwater 

Protection SSL(5)Exposure Point CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1)

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Units
COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. COPC = Chemical Of Potential Concern
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 - The maximum detected concentration is used for screening purposes. NA = Not Applicable/Not Available
4 - Background values are the 95% UPL (or maximum detected) NAS South Weymouth surface soil background concentrations (Stone and Webster, 2002).
5 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, Rationale Codes:
     November 2012.  Soil screening levels (SSLs) for groundwater protection are risk-based SSLs and are based on a dilution attenuation factor (DAF) of 1. For selection as a COPC:
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level   ASL = Above screening level and background
    and, for PAHs and metals, is greater than the background value.
7 - The value for acenaphthene is used as a surrogate for acenaphthylene. For elimination as a COPC:
8 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   BKG = Less than Background Concentration (for PAHs and metals)
9 - The value is for chlordane.   BSL = Below COPC Screening Level
10 - The value for endosulfan is used as a surrogate for endosulfan II and endosulfan sulfate.   NUT = Essential nutrient
11 - The value for endrin is used as a surrogate for endrin aldehyde and endrin ketone.   NTX = No toxicity criteria
12 - The value is for polychlorinated biphenyls (low risk).
13 - The value is for hexavalent chromium.
14 - The Maximum Contaminant Level (MCL)-based SSL is presented.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC.

W5212836F CTO WE11



PAGE 5 OF 5

TABLE 4-3
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL TO GROUNDWATER

Scenario Timeframe:  Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

INDUSTRIAL OPERATIONS AREA

Sample of Maximum 
Concentration

Frequency 
of 

Detection

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

USEPA Groundwater 

Protection SSL(5)Exposure Point CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1)

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Units
COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

Associated Samples:
IOA‐SS‐EU01‐0002 IOA‐SS‐EU10‐0002 IOA‐SS‐EU21‐0002 IOA‐SS‐EU29‐0002‐D IOA‐SS‐EU46‐0002‐D
IOA‐SS‐EU01‐0002‐D SB11‐201‐NSO‐0515010 SB09008‐NSO‐121698‐0 IOA‐SS‐EU30‐0002 IOA‐SS‐EU47‐0002
IOA‐SS‐EU02‐0002 IOA‐SS‐EU12‐0002 IOA‐SS‐EU22‐0002 IOA‐SS‐EU31‐0002 IOA‐SS‐EU48‐0002
IOA‐SS‐EU03‐0002 IOA‐SS‐EU13‐0002 SB09009‐NSO‐121698‐0 IOA‐SS‐EU32‐0002 IOA‐SS‐EU49‐0002
IOA‐SS‐EU04‐0002 IOA‐SS‐EU14‐0002 IOA‐SS‐EU23‐0002 IOA‐SS‐EU32‐0002‐D
B116‐OSB1AA SB07‐312‐NSO‐1104020 SB06‐343‐NSO‐072503 IOA‐SS‐EU33‐0002
B116‐OSB1AA‐D IOA‐SS‐EU15‐0002 B8‐8SB2AA IOA‐SS‐EU34‐0002
B116‐OSB2AA IOA‐SS‐EU15‐0002‐D B8‐8SB3AA IOA‐SS‐EU35‐0002
B116‐OSB3AA SB07‐305‐NSO‐1104025 B8‐8SB4AA IOA‐SS‐EU36‐0002
B116‐OSB4AA SB07‐305‐NSO‐1104020 SB06010‐NSO‐120998‐0 IOA‐SS‐EU37‐0002
B116‐OSB4AA‐D SB07‐305‐NSO‐1104020‐D SB06011‐NSO‐120998‐0 MW06013‐NSO‐112498‐0
B14SB09AA SB07‐306‐NSO‐1104025 SB06‐304‐NSO‐0716030 SB06008‐NSO‐120898‐0
IOA‐SS‐EU06‐0002 SB07‐306‐NSO‐1104020 B8‐8SB5AA SB06008‐NSO‐120898‐0‐D
IOA‐SS‐EU07‐0002 SB07‐311‐NSO‐1104020 B8‐8SB6AA SB06009‐NSO‐120898‐0
SB07‐339‐NSO‐101503 SB07‐326‐NSO‐0716031 IOA‐SS‐EU27‐0002 SB06‐351‐NSO‐072503
SB07‐307‐NSO‐1104025 SB07‐326‐NSO‐0716032 S1SWE IOA‐SS‐EU38‐0002
SB07‐307‐NSO‐1104020 SB07‐327‐NSO‐0716031 S1SWN SB06006‐NSO‐120898‐0
SB07‐308‐NSO‐1104025 SB07‐327‐NSO‐0716032 S1SWW SB06007‐NSO‐120898‐0
SB07‐308‐NSO‐1104020 SB07‐328‐NSO‐0716030 S2SWE SB06012‐NSO‐120998‐0
SB07‐309‐NSO‐1104025 SB07‐328‐NSO‐0716031 S2SWE‐D IOA‐SS‐EU39‐0002
SB07‐309‐NSO‐1104020 SB07‐329‐NSO‐0716030 S2SWN SB06004‐NSO‐120898‐0
SB07‐310‐NSO‐0716030 SB07‐329‐NSO‐0716031 S2SWW SB06005‐NSO‐120898‐0
SB07‐310‐NSO‐1104020 SB07‐336‐NSO‐101503 NAS‐AOC13‐SW01 SS06‐020‐NSO‐102798
SB07‐330‐NSO‐0716030 SB07‐337‐NSO‐101503 NAS‐AOC13‐SW01‐D SS06‐020‐NSO‐102798‐D
SB07‐330‐NSO‐0716031 SB07‐338‐NSO‐101503 NAS‐AOC13‐SW02 IOA‐SS‐EU40‐0002
SB07‐331‐NSO‐0716030 IOA‐SS‐EU16‐0002 NAS‐AOC13‐SW03 IOA‐SS‐EU41‐0002
SB07‐331‐NSO‐0716031 IOA‐SS‐EU17‐0002 NAS‐AOC13‐SW04 IOA‐SS‐EU42‐0002
SB07‐340‐NSO‐101503 MW11131‐NSO‐122198‐0 IOA‐SS‐EU28‐0002 IOA‐SS‐EU43‐0002
IOA‐SS‐EU09‐0002 SB11‐205‐NSO‐0515010 SB06001‐NSO‐120898‐0 IOA‐SS‐EU44‐0002
B116‐OSB5AA IOA‐SS‐EU19‐0002 SB06002‐NSO‐120898‐0 IOA‐SS‐EU45‐0002
B14SB08AA SB09007‐NSO‐121698‐0 IOA‐SS‐EU29‐0002 IOA‐SS‐EU46‐0002
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TABLE 4-4
SUMMARY OF REFINED MIGRATION TO GROUNDWATER EVALUATION - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 4

Chemical
Less than SSL 

at a DAF of 

20(1)

Not a 
Groundwater 

COPC(2)

Less than 
Primary 

MCL(3)

Retain Chemical for 

Further Analysis?(4) Rationale

Benzene X X No Not evaluated further as discussed in Section 4.1.3.

2-Methylnaphthalene X No Not evaluated further as discussed in Section 4.1.3.

Benzo(a)anthracene No

Relatively low FOD (3/44) in groundwater; BAP 
equivalents in groundwater are less than the MCL for 
benzo(a)pyrene. 

Benzo(a)pyrene X No Not further evaluated for reasons shown.

Benzo(b)fluoranthene No
Low FOD (1/44) in groundwater; BAP equivalents in 
groundwater are less than the MCL for benzo(a)pyrene. 

Benzo(k)fluoranthene X (ND) No Not evaluated further as discussed in Section 4.1.3.

Bis(2-ethylhexyl)phthalate X No Not evaluated further as discussed in Section 4.1.3.

Chrysene X X No Not evaluated further as discussed in Section 4.1.3.

Dibenzo(a,h)anthracene X (ND) No Not evaluated further as discussed in Section 4.1.3.

Dibenzofuran X X (ND) No Not evaluated further as discussed in Section 4.1.3.

Indeno(1,2,3-cd)pyrene X (ND) No Not evaluated further as discussed in Section 4.1.3.

Naphthalene Yes

Several detections of naphthalene in surface soil exceed 
the SSL based on a DAF of 20 by more than one order 
of magnitude; several detections of napthalene in 
groundwater exceed the RSL by more than one order of 
magnitude.

Phenanthrene X X No Not evaluated further as discussed in Section 4.1.3.

Pyrene X X No Not evaluated further as discussed in Section 4.1.3.

Volatiles

Semivolatiles
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TABLE 4-4
SUMMARY OF REFINED MIGRATION TO GROUNDWATER EVALUATION - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 4

Chemical
Less than SSL 

at a DAF of 

20(1)

Not a 
Groundwater 

COPC(2)

Less than 
Primary 

MCL(3)

Retain Chemical for 

Further Analysis?(4) Rationale

4,4-DDD X X (ND) No Not evaluated further as discussed in Section 4.1.3.

4,4'-DDE X X (ND) No Not evaluated further as discussed in Section 4.1.3.

4,4'-DDT X X (ND) No Not evaluated further as discussed in Section 4.1.3.

Aldrin X (ND) No Not evaluated further as discussed in Section 4.1.3.

alpha-Chlordane X (ND) No Not evaluated further as discussed in Section 4.1.3.

Aroclor-1260 X (ND) No Not evaluated further as discussed in Section 4.1.3.

Dieldrin X (ND) No Not evaluated further as discussed in Section 4.1.3.

Endrin Ketone X X (ND) No Not evaluated further as discussed in Section 4.1.3.

gamma-Chlordane X (ND) No Not evaluated further as discussed in Section 4.1.3.

Heptachlor X (ND) No Not evaluated further as discussed in Section 4.1.3.

Heptachlor Epoxide X (ND) No Not evaluated further as discussed in Section 4.1.3.

Total Aroclors X (ND) No Not evaluated further as discussed in Section 4.1.3.

Arsenic X No Not evaluated further as discussed in Section 4.1.3.

Barium X X No Not evaluated further as discussed in Section 4.1.3.

Cadmium X X (ND) No Not evaluated further as discussed in Section 4.1.3.

Chromium X No Not evaluated further as discussed in Section 4.1.3.

Cobalt X (ND) No Not evaluated further as discussed in Section 4.1.3.

Copper X X No Not evaluated further as discussed in Section 4.1.3.

Iron X No Not evaluated further as discussed in Section 4.1.3.

Lead Yes

Although lead concentrations exceed the SSL at a DAF 
of 20 in only 3 of 65 samples (< 5%), the maximum lead 
concentration exceeds twice the SSL at a DAF of 20 and 
is therefore considered a "hot spot."

Manganese X No Not evaluated further as discussed in Section 4.1.3.

Pesticides/PCBs

Metals
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TABLE 4-4
SUMMARY OF REFINED MIGRATION TO GROUNDWATER EVALUATION - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 OF 4

Chemical
Less than SSL 

at a DAF of 

20(1)

Not a 
Groundwater 

COPC(2)

Less than 
Primary 

MCL(3)

Retain Chemical for 

Further Analysis?(4) Rationale

Cyanide X (ND) No Not evaluated further as discussed in Section 4.1.3..

1,2,3,4,6,7,8,9-OCDD X No Not evaluated further as discussed in Section 4.1.3.

1,2,3,4,6,7,8-HPCDD X No Not evaluated further as discussed in Section 4.1.3.

1,2,3,4,6,7,8-HPCDF X No Not evaluated further as discussed in Section 4.1.3.

1,2,3,4,7,8-HXCDF X No Not evaluated further as discussed in Section 4.1.3.

1,2,3,6,7,8-HXCDD X No Not evaluated further as discussed in Section 4.1.3.

1,2,3,6,7,8-HXCDF X No Not evaluated further as discussed in Section 4.1.3.

1,2,3,7,8,9-HXCDD X No Not evaluated further as discussed in Section 4.1.3.

1,2,3,7,8-PECDD X No Not evaluated further as discussed in Section 4.1.3.

2,3,4,6,7,8-HXCDF X No Not evaluated further as discussed in Section 4.1.3.

2,3,4,7,8-PECDF No

Only 1 of 16 samples exceeds the SSL at a DAF of 20; 
the maximum concentration is less than the MCL-based 
SSL.

2,3,7,8-TCDD X No Not evaluated further as discussed in Section 4.1.3.

2,3,7,8-TCDF X No Not evaluated further as discussed in Section 4.1.3.

Dioxins/Furans

Miscellaneous Parameters
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TABLE 4-4
SUMMARY OF REFINED MIGRATION TO GROUNDWATER EVALUATION - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 4 OF 4

Chemical
Less than SSL 

at a DAF of 

20(1)

Not a 
Groundwater 

COPC(2)

Less than 
Primary 

MCL(3)

Retain Chemical for 

Further Analysis?(4) Rationale

1 - The maximum concentration detected in surface soil does not exceed the risk-based SSL at a DAF of 20 (i.e., 20 times the 

    SSL at a DAF of 1 presented in Table 4-3).

2 - The maximum detected concentration in groundwater does not exceed applicable tap water screening criteria (e.g., criteria based on the USEPA 

    RSL, the MCL) and/or background (for metals and PAHs) (see Appendix C.4).

3 - Although the maximum detected concentration in groundwater exceeds the screening level based on the tap water RSL and/or background, 

    concentrations do not exceed the MCL (see Appendix C.4).

4 - This determination considers the comparisons of soil concentrations to SSLs at a DAF of 20 and groundwater concentrations to screening criteria 

    as shown in this table as well as frequency of soil and groundwater detections exceeding criteria and comparisons to MCL-based SSLs.  

    See Section 4.1.3 for explanation of the lines of evidence used in the refined migration to groundwater evaluation.

BAP equivalents = Benzo(a)pyrene equivalents.

COPC = Chemical of potential concern.

DAF = Dilution attenuation factor.

FOD = Frequency of detection.

MCL = Maximum Contaminant Level.

ND = Not detected.

RSL = Regional Screening Level.

SSL = Soil Screening Level.

X = Indicates the line of evidence is true for the chemical.
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Scenario Timeframe: Current/Future 

Medium: Subsurface Soil

Exposure Medium: Subsurface Soil

IOA VOLATILES

71-55-6 1,1,1-Trichloroethane 4 J 4 J UG/KG IOA-SO-RIA33-SB10-0305 1/5 0.36 - 0.48 4 NA 870000 N No BSL

75-34-3 1,1-Dichloroethane 3 J 3 J UG/KG IOA-SO-RIA33-SB10-0305 1/5 0.36 - 0.48 3 NA 3300 C No BSL

79-01-6 Trichloroethene 7 J 7 J UG/KG IOA-SO-RIA33-SB10-0305 1/5 0.36 - 0.48 7 NA 440 N(7)
No BSL

SEMIVOLATILES

91-57-6 2-Methylnaphthalene 7 J 33 J UG/KG IOA-SO-RIA33-SB10-0305 3/9 17 - 20 33 NA 23000 N No BSL

83-32-9 Acenaphthene 19 J 73 J UG/KG IOA-SO-RIA33-SB02-0507 2/9 17 - 20 73 NA 340000 N No BSL

208-96-8 Acenaphthylene 11 J 55 J UG/KG IOA-SO-RIA33-SB02-0507 2/9 17 - 20 55 NA 340000 N(8)
No BSL

120-12-7 Anthracene 29 J 150 J UG/KG IOA-SO-RIA33-SB02-0507 3/9 17 - 20 150 NA 1700000 N No BSL

-- Bap Equivalent-Halfnd 30.6 J 584 J UG/KG IOA-SO-RIA33-SB02-0507 4/9 17 - 20 584 NA 15 C Yes ASL

-- Bap Equivalent-Pos 11.8 J 584 J UG/KG IOA-SO-RIA33-SB02-0507 4/9 17 - 20 584 NA 15 C Yes ASL

56-55-3 Benzo(a)anthracene 15 J 520 J UG/KG IOA-SO-RIA33-SB02-0507 4/9 17 - 20 520 600 150 C No BKG

50-32-8 Benzo(a)pyrene 9 J 380 J UG/KG IOA-SO-RIA33-SB02-0507 4/9 17 - 20 380 16 15 C Yes ASL

205-99-2 Benzo(b)fluoranthene 13 J 650 J UG/KG IOA-SO-RIA33-SB02-0507 4/9 17 - 20 650 810 150 C No BKG

191-24-2 Benzo(g,h,i)perylene 47 J 230 J UG/KG IOA-SO-RIA33-SB02-0507 3/9 17 - 20 230 330 170000 N(9)
No BSL, BKG

207-08-9 Benzo(k)fluoranthene 52 J 250 J UG/KG IOA-SO-RIA33-SB02-0507 3/9 10 - 20 250 320 1500 C No BSL, BKG

218-01-9 Chrysene 13 J 550 J UG/KG IOA-SO-RIA33-SB02-0507 4/9 17 - 20 550 710 15000 C No BSL, BKG

53-70-3 Dibenzo(a,h)anthracene 64 J 64 J UG/KG IOA-SO-RIA33-SB02-0507 1/9 26 - 40 64 1.7 15 C Yes ASL

206-44-0 Fluoranthene 24 J 870 J UG/KG IOA-SO-RIA33-SB02-0507 4/9 17 - 20 870 1100 230000 N No BSL, BKG

86-73-7 Fluorene 11 J 89 J UG/KG IOA-SO-RIA33-SB02-0507 3/9 17 - 20 89 NA 230000 N No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 40 J 200 J UG/KG IOA-SO-RIA33-SB02-0507 3/9 34 - 40 200 390 150 C No BKG

91-20-3 Naphthalene 11 J 33 J UG/KG IOA-SO-RIA33-SB02-0507 3/9 17 - 20 33 NA 3600 C No BSL

85-01-8 Phenanthrene 11 J 610 J UG/KG IOA-SO-RIA33-SB02-0507 4/9 17 - 20 610 360 170000 N(9)
No BSL

129-00-0 Pyrene 20 J 910 J UG/KG IOA-SO-RIA33-SB02-0507 4/9 17 - 20 910 1000 170000 N No BSL, BKG

METALS

7429-90-5 Aluminum 3600 7900 MG/KG IOA-SO-RIA33-SB14-0507 9/9 - 7900 8520 7700 N No BKG

7440-36-0 Antimony 0.3 0.53 MG/KG IOA-SO-RIA33-SB14-0507 2/9 0.056 - 0.13 0.53 3.65 3.1 N No BSL, BKG

7440-38-2 Arsenic 0.13 J 2.3 MG/KG IOA-SO-RIA33-SB10-0305 9/9 - 2.3 1.9 0.39 C Yes ASL

7440-39-3 Barium 7.8 17 MG/KG IOA-SO-RIA33-SB10-0305 9/9 - 17 27.0 1500 N No BSL, BKG

7440-41-7 Beryllium 0.26 J 0.54 MG/KG IOA-SO-RIA33-SB08-0305 7/9 0.17 - 0.26 0.54 0.44 16 N No BSL

7440-43-9 Cadmium 0.14 0.28 MG/KG IOA-SO-RIA33-SB10-0305 7/9 0.083 - 0.11 0.28 0.115 7 N No BSL

7440-70-2 Calcium 820 1700 MG/KG IOA-SO-RIA33-SB10-0305 9/9 - 1700 1550 NA No NUT

18540-29-9 Chromium 4.7 11 MG/KG IOA-SO-RIA33-SB04-0305 9/9 - 11 10.2 0.29 C(10)
Yes ASL

7440-48-4 Cobalt 1.9 6.8 MG/KG IOA-SO-RIA33-SB14-0507 9/9 - 6.8 4.7 2.3 N Yes ASL

7440-50-8 Copper 3.6 12 MG/KG IOA-SO-RIA33-SB10-0305 9/9 - 12 14.2 310 N No BSL, BKG

7439-89-6 Iron 4900 18000 MG/KG IOA-SO-RIA33-SB08-0305 9/9 - 18000 11,400 5500 N Yes ASL

Frequency 
of 

Detection

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)
Background Value(4)

Adjusted USEPA 
RSL - Residential 

Soil(5)

TABLE 4-5

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Exposure 
Point

CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units
Sample of Maximum 

Concentration
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Scenario Timeframe: Current/Future 

Medium: Subsurface Soil

Exposure Medium: Subsurface Soil

Frequency 
of 

Detection

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)
Background Value(4)

Adjusted USEPA 
RSL - Residential 

Soil(5)

TABLE 4-5

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Exposure 
Point

CAS Number Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units
Sample of Maximum 

Concentration

IOA METALS (continued)

7439-92-1 Lead 2.6 20 MG/KG IOA-SO-RIA33-SB02-0507 9/9 - 20 9.3 400 No BSL

7439-95-4 Magnesium 1100 2400 MG/KG
IOA-SO-RIA33-SB04-0305, IOA-

SO-RIA33-SB14-0507 9/9 - 2400 2250 NA No NUT

7439-96-5 Manganese 65 J 320 J MG/KG
IOA-SO-RIA33-SB14-0507, IOA-

SO-RIA33-SB14-0507-D 9/9 - 320 413 180 N No BKG

7439-97-6 Mercury 0.002 J 0.018 J MG/KG IOA-SO-RIA33-SB02-0507 5/9 0.01 - 0.013 0.018 0.11 2.3 N(11)
No BSL, BKG

7440-02-0 Nickel 3.8 8.9 MG/KG
IOA-SO-RIA33-SB10-0305, IOA-

SO-RIA33-SB14-0507 9/9 - 8.9 6.5 150 N No BSL

7440-09-7 Potassium 250 J 440 J MG/KG IOA-SO-RIA33-SB04-0305 9/9 - 440 457 NA No NUT, BKG

7440-23-5 Sodium 36 J 58 J MG/KG IOA-SO-RIA33-SB10-0305 9/9 - 58 144 NA No NUT, BKG

7440-28-0 Thallium 0.09 J 0.09 J MG/KG IOA-SO-RIA33-SB10-0305 1/9 0.065 - 0.091 0.09 0.22 0.078 N No BKG

7440-62-2 Vanadium 8.5 20 MG/KG IOA-SO-RIA33-SB02-0507 9/9 - 20 17.1 39 N No BSL

7440-66-6 Zinc 17 42 MG/KG IOA-SO-RIA33-SB02-0507 9/9 - 42 28.7 2300 N No BSL

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen

2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern

3 - The maximum detected concentration is used for screening purposes. J = Estimated value

4 - Background values are the 95% UPL (or maximum detected) NAS South Weymouth subsurface soil background concentrations (Stone and Webster, 2002). N = Noncarcinogen

5 - United States Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, NA = Not Applicable/Not Available

     November 2012.  Values correspond to a cancer risk level of 1E-06 or an adjusted hazard quotient (HQ) of 0.1. PAH = Polycyclic aromatic hydrocarbon

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level

    and, for PAHs and metals, is greater than the background value. Rationale Codes:

7 - One-tenth the noncarcinogenic level is less than the carcinogenic level; therefore, the noncarcinogenic screening level is presented. For selection as a COPC:

8 - The value for acenaphthene is used as a surrogate for acenaphthylene.   ASL = Above Screening Level and background

9 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.

10 - The value is for hexavalent chromium. For elimination as a COPC:

11 - The value is for mercuric chloride (and other mercury salts).   BKG = Less than Background Concentration (for PAHs and metals)

  BSL = Below COPC Screening Level

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   NUT = Essential nutrient

chemical was retained as a COPC.   NTX = No toxicity criteria

Associated Samples:

IOA-SO-RIA33-SB02-0507 IOA-SO-RIA82-01A-0608

IOA-SO-RIA33-SB04-0305 IOA-SO-RIA82-02A-0608

IOA-SO-RIA33-SB08-0305 IOA-SO-RIA82-03A-0608

IOA-SO-RIA33-SB10-0305 IOA-SO-RIA82-04A-0608

IOA-SO-RIA33-SB14-0507

IOA‐SO‐RIA33‐SB14‐0507‐D

W5212836F CTO WE11



PAGE 1 OF 2

TABLE 4-6
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER

Scenario Timeframe:  Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

IOA VOLATILES
71-55-6 1,1,1-Trichloroethane 4 J 4 J UG/KG IOA-RIA33-SB10 1/5 0.36 - 0.48 4 NA 2600 No BSL

75-34-3 1,1-Dichloroethane 3 J 3 J UG/KG IOA-RIA33-SB10 1/5 0.36 - 0.48 3 NA 0.68 Yes ASL

79-01-6 Trichloroethene 7 J 7 J UG/KG IOA-RIA33-SB10 1/5 0.36 - 0.48 7 NA 0.16 Yes ASL

SEMIVOLATILES

91-57-6 2-Methylnaphthalene 7 J 33 J UG/KG IOA-RIA33-SB10 3/9 17 - 20 33 NA 140 No BSL

83-32-9 Acenaphthene 19 J 73 J UG/KG IOA-RIA33-SB02 2/9 17 - 20 73 NA 4100 No BSL

208-96-8 Acenaphthylene 11 J 55 J UG/KG IOA-RIA33-SB02 2/9 17 - 20 55 NA 4100 (7) No BSL

120-12-7 Anthracene 29 J 150 J UG/KG IOA-RIA33-SB02 3/9 17 - 20 150 NA 42000 No BSL

-- Bap Equivalent-Halfnd 30.6 J 584 J UG/KG IOA-RIA33-SB02 4/9 17 - 20 584 NA NA No BSL

-- Bap Equivalent-Pos 11.8 J 584 J UG/KG IOA-RIA33-SB02 4/9 17 - 20 584 NA NA No BSL

56-55-3 Benzo(a)anthracene 15 J 520 J UG/KG IOA-RIA33-SB02 4/9 17 - 20 520 600 10 No BKG

50-32-8 Benzo(a)pyrene 9 J 380 J UG/KG IOA-RIA33-SB02 4/9 17 - 20 380 16 3.5 Yes ASL

205-99-2 Benzo(b)fluoranthene 13 J 650 J UG/KG IOA-RIA33-SB02 4/9 17 - 20 650 810 35 No BKG

191-24-2 Benzo(g,h,i)perylene 47 J 230 J UG/KG IOA-RIA33-SB02 3/9 17 - 20 230 330 9500 (8) No BSL, BKG

207-08-9 Benzo(k)fluoranthene 52 J 250 J UG/KG IOA-RIA33-SB02 3/9 10 - 20 250 320 350 No BSL, BKG

218-01-9 Chrysene 13 J 550 J UG/KG IOA-RIA33-SB02 4/9 17 - 20 550 710 1100 No BSL, BKG

53-70-3 Dibenzo(a,h)anthracene 64 J 64 J UG/KG IOA-RIA33-SB02 1/9 26 - 40 64 1.7 11 Yes ASL

206-44-0 Fluoranthene 24 J 870 J UG/KG IOA-RIA33-SB02 4/9 17 - 20 870 1100 70000 No BSL, BKG

86-73-7 Fluorene 11 J 89 J UG/KG IOA-RIA33-SB02 3/9 17 - 20 89 NA 4000 No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 40 J 200 J UG/KG IOA-RIA33-SB02 3/9 34 - 40 200 390 200 No BSL, BKG

91-20-3 Naphthalene 11 J 33 J UG/KG IOA-RIA33-SB02 3/9 17 - 20 33 NA 0.47 Yes ASL

85-01-8 Phenanthrene 11 J 610 J UG/KG IOA-RIA33-SB02 4/9 17 - 20 610 360 9500 (8) No BSL

129-00-0 Pyrene 20 J 910 J UG/KG IOA-RIA33-SB02 4/9 17 - 20 910 1000 9500 No BSL, BKG

METALS

7429-90-5 Aluminum 3600 7900 MG/KG IOA-RIA33-SB14 9/9 - 7900 8520 23000 No BSL, BKG

7440-36-0 Antimony 0.3 0.53 MG/KG IOA-RIA33-SB14 2/9 0.056 - 0.13 0.53 3.65 0.27 No BKG

7440-38-2 Arsenic 0.13 J 2.3 MG/KG IOA-RIA33-SB10 9/9 - 2.3 1.9 0.0013 Yes ASL

7440-39-3 Barium 7.8 17 MG/KG IOA-RIA33-SB10 9/9 - 17 27.0 120 No BSL, BKG

7440-41-7 Beryllium 0.26 J 0.54 MG/KG IOA-RIA33-SB08 7/9 0.17 - 0.26 0.54 0.44 13 No BSL

7440-43-9 Cadmium 0.14 0.28 MG/KG IOA-RIA33-SB10 7/9 0.083 - 0.11 0.28 0.115 0.52 No BSL

7440-70-2 Calcium 820 1700 MG/KG IOA-RIA33-SB10 9/9 - 1700 1550 NA No NUT

18540-29-9 Chromium 4.7 11 MG/KG IOA-RIA33-SB04 9/9 - 11 10.2 0.00059 (9) Yes ASL

7440-48-4 Cobalt 1.9 6.8 MG/KG IOA-RIA33-SB14 9/9 - 6.8 4.7 0.21 Yes ASL

7440-50-8 Copper 3.6 12 MG/KG IOA-RIA33-SB10 9/9 - 12 14.2 22 No BSL, BKG

7439-89-6 Iron 4900 18000 MG/KG IOA-RIA33-SB08 9/9 - 18000 11,400 270 Yes ASL

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Sample of Maximum 
Concentration

Frequency 
of 

Detection

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

USEPA 
Groundwater 

Protection SSL(5)

Exposure 
Point

CAS 
Number

Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units
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TABLE 4-6
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER

Scenario Timeframe:  Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(6)

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Sample of Maximum 
Concentration

Frequency 
of 

Detection

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 

Value(4)

USEPA 
Groundwater 

Protection SSL(5)

Exposure 
Point

CAS 
Number

Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units

IOA METALS (continued)

7439-92-1 Lead 2.6 20 MG/KG IOA-RIA33-SB02 9/9 - 20 9.3 14 (10) Yes ASL

7439-95-4 Magnesium 1100 2400 MG/KG
IOA-RIA33-SB04, IOA-

RIA33-SB14 9/9 - 2400 2250 NA No NUT

7439-96-5 Manganese 65 J 320 J MG/KG
IOA-RIA33-SB14, IOA-

RIA33-SB14 9/9 - 320 413 21 No BKG

7439-97-6 Mercury 0.002 J 0.018 J MG/KG IOA-RIA33-SB02 5/9 0.01 - 0.013 0.018 0.11 0.033 No BSL, BKG

7440-02-0 Nickel 3.8 8.9 MG/KG
IOA-RIA33-SB10, IOA-

RIA33-SB14 9/9 - 8.9 6.5 20 No BSL

7440-09-7 Potassium 250 J 440 J MG/KG IOA-RIA33-SB04 9/9 - 440 457 NA No NUT, BKG

7440-23-5 Sodium 36 J 58 J MG/KG IOA-RIA33-SB10 9/9 - 58 144 NA No NUT, BKG

7440-28-0 Thallium 0.09 J 0.09 J MG/KG IOA-RIA33-SB10 1/9 0.065 - 0.091 0.09 0.22 0.011 No BKG

7440-62-2 Vanadium 8.5 20 MG/KG IOA-RIA33-SB02 9/9 - 20 17.1 78 No BSL

7440-66-6 Zinc 17 42 MG/KG IOA-RIA33-SB02 9/9 - 42 28.7 290 No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. COPC = Chemical Of Potential Concern
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 - The maximum detected concentration is used for screening purposes. NA = Not Applicable/Not Available
4 - Background values are the 95% UPL (or maximum detected) NAS South Weymouth subsurface soil background concentrations (Stone and Webster, 2002).
5 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, November 2012. Rationale Codes:
     Soil screening levels (SSLs) for groundwater protection are risk-based SSLs and are based on a dilution attenuation factor (DAF) of 1. For selection as a COPC:
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level   ASL = Above screening level and background
    and, for PAHs and metals, is greater than the background value.
7 - The value for acenaphthene is used as a surrogate for acenaphthylene. For elimination as a COPC:
8 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   BKG = Less than background concentration (for PAHs and metals)
9 - The value is for hexavalent chromium.   BSL = Below screening level
10 - The Maximum Contaminant Level (MCL)-based SSL is presented.   NUT = Essential nutrient

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC.

Associated Samples:
IOA-RIA33-SB02 IOA-RIA82-SB02A
IOA-RIA33-SB04 IOA-RIA82-SB03A
IOA-RIA33-SB08 IOA-RIA82-SB04A
IOA-RIA33-SB10
IOA-RIA33-SB14
IOA-RIA33-SB14
IOA-RIA33-SB14
IOA-RIA82-SB01A

W5212836F CTO WE11



TABLE 4-7
SUMMARY OF REFINED MIGRATION TO GROUNDWATER EVALUATION - SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Chemical
Less than SSL 

at a DAF of 20(1)

Not a 
Groundwater 

COPC(2)

Less than 

Primary MCL(3)

Retain Chemical for 

Further Analysis?(4) Rationale

1,1-Dichloroethane X X (ND) No Not evaluated further as discussed in Section 4.1.3.

Trichloroethene X (ND) No Not evaluated further as discussed in Section 4.1.3.

Benzo(a)pyrene X No Not evaluated further as discussed in Section 4.1.3.

Dibenzo(a,h)anthracene X X (ND) No Not evaluated further as discussed in Section 4.1.3.
Naphthalene Yes Several detections of naphthalene in subsurface soil 

exceed the SSL based on a DAF of 20 by more than one 
order of magnitude; several detections of napthalene in 
groundwater exceed the RSL by more than one order of 
magnitude.

Arsenic X No Not evaluated further as discussed in Section 4.1.3.

Chromium X X No Not evaluated further as discussed in Section 4.1.3.

Cobalt X (ND) No Not evaluated further as discussed in Section 4.1.3.

Iron X No Not evaluated further as discussed in Section 4.1.3.

Lead X No Not evaluated further as discussed in Section 4.1.3.

1 - The maximum concentration detected in subsurface soil does not exceed the risk-based SSL at a DAF of 20 (i.e., 20 times the 

    SSL at a DAF of 1 presented in Table 4-6).

2 - The maximum detected concentration in groundwater does not exceed applicable tap water screening criteria (e.g., criteria based on the USEPA 

    RSL, the MCL) and/or background (for metals and PAHs) (see Appendix C.4).

3 - Although the maximum detected concentration in groundwater exceeds the screening level based on the tap water RSL and/or background, 

    concentrations do not exceed the MCL (see Appendix C.4).

4 - This determination considers the comparisons of soil concentrations to SSLs at a DAF of 20 and groundwater concentrations to screening criteria 

    as shown in this table as well as frequency of soil and groundwater detections exceeding criteria and comparisons to MCL-based SSLs.  

    See Section 4.1.3 for explanation of the lines of evidence used in the refined migration to groundwater evaluation.

COPC = Chemical of potential concern.

DAF = Dilution attenuation factor.

MCL = Maximum Contaminant Level.

ND = Not detected.

RSL = Regional Screening Level.

SSL = Soil Screening Level.

X = Indicates the line of evidence is true for the chemical.

Volatiles

Semivolatiles

Metals
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TABLE 4-8
EXPOSURE POINT CONCENTRATIONS FOR CHEMICALS OF POTENTIAL CONCERN

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Surface Soil - 
High 

Concentrations 

Area(1)

Surface Soil - 
Low 

Concentrations 

Area(1)

Subsurface Soil(1)

(mg/kg) (mg/kg) (mg/kg)

PAHs
Benzo(a)pyrene Equivalents 3.8(2) 0.21(2) 0.253(9)

Pesticides/PCBs
Aroclor-1260 0.063(3) 1.5(8) NA
Heptachlor Epoxide 0.16(4) 0.0067(9) NA
Dioxins/Furans
2,3,7,8-TCDD Equivalents 0.0000092(3) 0.0000080(10) NA
Inorganics
Aluminum 8000(5) 7300(5) NA
Arsenic 7.1(5) 6.2(5) 1.7(5)

Chromium 93.8(6) 9.9(5) 9.2(5)

Cobalt 4.2(5) 4.1(11) 4.7(5)

Iron 15000(5) 15000(5) 13000(5)

Lead 240(7) 24(7) NA
Manganese 220(5) 240(10) NA

1 - UCLs calculated by the EPA's ProUCL software unless otherwise noted. See RAGS Part D Table 3s in 
     Appendix D for details concerning the UCLs. 
2 - 95% KM (BCA) UCL
3 - Maximum detected concentration
4 - 95% KM (Chebyshev) UCL
5 - 95% Student's-t UCL
6 - 95% Chebyshev (Mean, Sd) UCL
7 - Arithmetic mean concentration
8 - 97.5% KM (Chebyshev) UCL
9 - 95% KM (t) UCL
10 - 95% Approximate Gamma UCL
11 - 95% KM (Percentile Bootstrap) UCL
12 - 95% Modified-t UCL

NA = Not applicable

Chemical of Potential Concern
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TABLE 4-9
RECEPTOR EXPOSURE ASSUMPTIONS

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Commercial Receptors(1)

Child Adult Child Adult

All Exposures

Csoil (mg/kg) Maximum or 95% UCL(2) Maximum or 95% UCL(2) Maximum or 95% UCL(2) Maximum or 95% UCL(2)

ED (years) 6(3) 24(3) 6(4) 24(4)

BW (kg) 15(3) 70(3) 15(4) 70(4)

ATn (days) ED x 365(4) ED x 365(4) ED x 365(4) ED x 365(4)

ATc (days) 25550(4) 25550(4) 25550(4) 25550(4)

Incidental Ingestion/Dermal Contact with Soil

IR (mg/day) 200(3) 100(3) 200(9) 100(9)

EF-Soil (days/year) 150(5) 150(5) 350(10) 350(10)

FI (unitless) 0.5(6) 0.5(6) 1(7) 1(7)

SA (cm2) 2800(3) 5700(3) 2800(10) 5700(10)

AF (mg/cm2-event) 0.2(3) 0.07(3) 0.2(10) 0.07(10)

EV (events/day) 1(3) 1(3) 1(10) 1(10)

ABS (unitless) Chemical Specific Chemical Specific Chemical Specific Chemical Specific

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06

Inhalation Fugitive Dust/Volatile Emissions from Soil

Cair (mg/m3) Calculated Calculated Calculated Calculated

ET (hours/day) 4(7) 4(7) 24(9) 24(9)

PEF (m3/kg) 1.10E+10(8) 1.10E+10(8) 1.10E+10(8) 1.10E+10(8)

Notes:
ABS    Absorption factor EF       Exposure frequency
AF       Soil-to-skin adherence factor ET       Exposure time
ATc      Averaging time for carcinogenic effects EV       Event frequency
ATn      Averaging time for noncarcinogenic effects FI         Fraction ingested from contaminated source
BW      Body weight IR        Ingestion rate
CF       Conversion factor PEF     Particulate Emission Factor
Csoil/air   Exposure concentration for soil/air SA       Skin surface area available for contact
ED      Exposure duration UCL     Upper Confidence Limit

1 - Small child and adult commercial receptors are assumed to be customers or apartment dwellers.
2 - USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 
3 - Assumed same as resident.
4 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
5 - Commercial receptors are assumed to visit facility/open spaces approximately three times per week.
6 - Commercial receptors are assumed to visit facility/open spaces only for a portion of the day.
7 - Professional judgment.
8 - USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm.  Site-specific values for Hartford, CT.  
9 - USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.
10 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Future  Resident
Exposure Parameter
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TABLE 4-10

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2) Primary Combined RfD: Target Organ(s)
of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1) Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

PAHs
Benzo(a)pyrene Equivalents NA NA NA NA NA NA NA NA NA NA
Pesticides/PCBs
Aroclor-1260(3) Chronic 2.00E-05 mg/kg/day 1 2.0E-05 mg/kg/day Immune 300/1 IRIS 3/13/2013
Heptachlor Epoxide Chronic 1.30E-05 mg/kg/day 1 1.3E-05 mg/kg/day Liver 1000/1 IRIS 3/13/2013
Dioxins/Furans

Subchronic 2.0E-08 mg/kg/day 1 2.0E-08 mg/kg/day Developmental 30/1 ATSDR 12/1998
Chronic 7.00E-10 mg/kg/day 1 7.0E-10 mg/kg/day Reproductive 30/1 IRIS 6/22/2012

Inorganics
Aluminum Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day CNS 100/1 PPRTV 10/23/2006
Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3/1 IRIS 3/13/2013

Subchronic 2.0E-02 mg/kg/day 0.025 5.0E-04 mg/kg/day None Specified 100/3 HEAST 9/1997
Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day None Specified 300/3 IRIS 3/13/2013

Subchronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Thyroid NA PPRTV 8/25/2008
Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Thyroid NA PPRTV 8/25/2008

Subchronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day GS 1.5 PPRTV 9/11/2006
Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day GS 1.5 PPRTV 9/11/2006

Lead NA NA NA NA NA NA NA NA NA NA
Manganese(5) Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day CNS 1 IRIS 3/13/2013

Notes: Definitions:
1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for ATSDR = Agency for Toxic Substances and Disease Registry
     Dermal Risk Assessment) Interim. EPA/540/R/99/005. CNS = Central nervous system
2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. CVS = Cardiovascular system
3 - Value is for Aroclor-1254. GS = Gastrointestinal system
4 - Value is for hexavalent chromium. HEAST = Health Effects Assessment Summary Tables
5 - Adjusted IRIS value in accordance with IRIS. IRIS = Integrated Risk Information System

NA = Not available
PAHs = Polycyclic aromatic hydrocarbon
PPRTV = Provisional Peer Reviewed Toxicity Value
RfD = Reference dose

NON-CANCER TOXICITY DATA -- ORAL/DERMAL
INDUSTRIAL OPERATIONS AREA

Cobalt

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Iron

Chromium(4)

2,3,7,8-TCDD Equivalents
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TABLE 4-11
NON-CANCER TOXICITY DATA -- INHALATION

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Chemical Chronic/ Inhalation RfC Extrapolated RfD(1) Primary Combined RfC: Target Organ(s)
of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

PAHs
Benzo(a)pyrene Equivalents NA NA NA NA NA NA NA NA NA
Pesticides/PCBs
Aroclor-1260 NA NA NA NA NA NA NA NA NA
Heptachlor Epoxide NA NA NA NA NA NA NA NA NA
Dioxins/Furans
2,3,7,8-TCDD Equivalents Chronic 4.0E-08 mg/m3 1.1E-08 (mg/kg/day) Developmental NA Cal EPA 9/2009
Inorganics
Aluminum Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) CNS 300/1 PPRTV 10/23/2006
Arsenic Chronic 1.5E-05 mg/m3 4.3E-06 (mg/kg/day) NA NA Cal EPA 9/2009
Chromium(2) Chronic 1.0E-04 mg/m3 2.9E-05 (mg/kg/day) Respiratory 300/1 IRIS 3/13/2013

Subchronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) Respiratory NA PPRTV 8/25/2008

Chronic 6.0E-06 mg/m3 1.7E-06 (mg/kg/day) Respiratory NA PPRTV 8/25/2008
Iron NA NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA NA NA
Manganese Chronic 5.0E-05 mg/m3 1.4E-05 (mg/kg/day) CNS 1000/1 IRIS 3/13/2013

Notes: Cal EPA = California Environmental Protection Agency
1 - Extrapolated RfD = RfC *20m3/day / 70 kg. CNS = Central nervous system
2 - Value is for hexavalent chromium. IRIS = Integrated Risk Information System

NA = Not Applicable
PAH = Polycyclic aromatic hydrocarbon
PPRTV = Provisional Peer Reviewed Toxicity Value
RfC = Reference concentration
RfD = Reference dose

Cobalt
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TABLE 4-12

CANCER TOXICITY DATA -- ORAL/DERMAL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

PAHs
BAP Equivalents(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993
Pesticides/PCBs
Aroclor-1260 2.0E+00 (mg/kg/day)-1 1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(2) 9/1996

Heptachlor Epoxide 9.1E+00 (mg/kg/day)-1 1 9.1E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 3/13/2013
Dioxins/Furans
2,3,7,8-TCDD Equivalents 1.3E+05 (mg/kg/day)-1 1 1.3E+05 (mg/kg/day)-1 NA Cal EPA 9/2009
Metals
Aluminum NA NA NA NA NA NA NA NA

Arsenic 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A / Known human carcinogen IRIS 3/13/2013

Chromium(3)(4) 5.0E-01 (mg/kg/day)-1 0.025 2.0E+01 (mg/kg/day)-1 A / Known human carcinogen NJDEP 4/8/2009
Cobalt NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA NA

Manganese NA NA NA NA NA
D (Not classifiable as to human 

carcinogenicity)
IRIS 3/13/2013

Notes:
1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 -  Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral Absorption Efficiency for Dermal.
3 - Benzo(a)pyrene and related compounds and hexavalent chromium are considered to act via the mutagenic mode of action and were evaluated in accordance with USEPA's 
    Supplemental Guidance for Assessing  Susceptibility from Early-Life Exposure to Carcinogens (2005).
4 - Value is for hexavalent chromium.

Cal EPA = California Environmental Protection Agency.
CSF = Cancer slope factor.
IRIS = Integrated Risk Information System.
NA = Not Available.

PAH = Polycyclic aromatic hydrocarbon.
USEPA(1) = Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993 EPA/600/R-93/089.
USEPA(2) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.

y p g y
Sodium Dichromate Dihydrate, April 8, 2009.
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TABLE 4-13
CANCER TOXICITY DATA -- INHALATION

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor(1) Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

PAHs
Benzo(a)pyrene Equivalents( 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 3/13/2013

Pesticides/PCBs
Aroclor-1260 5.7E-04 (ug/m3)-1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(2) 9/1996

Heptachlor Epoxide 2.6E-03 (ug/m3)-1 9.1E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 6/22/2012

Dioxins/Furans
2,3,7,8-TCDD Equivalents 3.8E+01 (ug/m3)-1 1.3E+05 (mg/kg/day)-1 NA Cal EPA 9/2009

Inorganics
Aluminum NA NA NA NA NA NA NA

Arsenic 4.3E-03 (ug/m3)-1 1.5E+01 (mg/kg/day)-1 A / Known human carcinogen IRIS 6/22/2012
Chromium(2)(3) 8.4E-02 (ug/m3)-1 2.9E+02 (mg/kg/day)-1 A / Known human carcinogen IRIS 6/22/2012

Cobalt 9.0E-03 (ug/m3)-1 3.2E+01 (mg/kg/day)-1 NA PPRTV 8/25/2008
Iron NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA

Manganese NA NA NA NA
D / Not classifiable as to human 

carcinogenicity
IRIS 6/22/2012

Notes:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m 3/day. Cal EPA = California Environmental Protection Agency.
2 - Benzo(a)pyrene and related compounds and hexavalent chromium are considered to act CSF = Cancer slope factor.
     via the mutagenic mode of action and were evaluated in accordance with USEPA's IRIS = Integrated Risk Information System.
     Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to NA = Not Available.
     Carcinogens (2005). PAHs = Polycylic aromatic hydrocarbons.
3 - Value is for hexavalent chromium. PPRTV = Provisional Peer Reviewed Toxicity Value.
4 - USEPA(2) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to 
     Environmental Mixtures, September 1996, EPA/600/P-96/001F.
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TABLE 5-1
SURFACE SOIL CONCENTRATIONS COMPARED TO CLEANUP GOALS

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 3

SAMPLE ID SB07-308-
NSO-
1104025

SB07-308-
NSO-
1104020

SB07-309-
NSO-
1104025

SB07-309-
NSO-
1104020

IOA-SS-
EU10-
0002

SB07-
305-
NSO-
110402
0

SB07-305-
NSO-
1104020-
D

SB07-311-
NSO-
1104020

SB07-326-
NSO-
0716031

SB07-327-
NSO-
0716031

SB07-328-
NSO-
0716031

SB07-329-
NSO-
0716030

SB07-329-
NSO-
0716031

SB07-337-
NSO-
101503

LOCATION ID SB07-308 SB07-308 SB07-309 SB07-309 IOA-SS-
EU10

SB07-
305

SB07-305 SB07-311 SB07-326 SB07-327 SB07-328 SB07-329 SB07-329 SB07-337

SAMPLE DATE 11/04/02 11/04/02 11/04/02 11/04/02 08/10/1
1

11/04/0
2

11/04/02 11/04/02 07/16/03 07/16/03 07/16/03 07/16/03 07/16/03 10/15/03

DEPTH 0 - 0.5 FT 0.5 - 1 FT 0 - 0.5 FT 0.5 - 1 FT 0 - 2 FT 0.5 - 1 
FT

0.5 - 1 FT 0.5 - 1 FT 1 - 1.5 FT 1 - 1.5 FT 1 - 2 FT 0 - 1 FT 1 - 2 FT 0.5 - 1.5 FT

EXPOSURE UNIT EU08 EU08 EU08 EU08 EU10 EU15 EU15 EU15 EU15 EU15 EU15 EU15 EU15 EU15
CRITERIA CLEANUP 

GOAL *
SEMIVOLATILES (UG/KG)
BAP EQUIVALENT-HALFND 2130 NA 52.3  J NA 621  J NA 136  J 92.8  J 124  NA NA NA NA NA NA

BAP EQUIVALENT-POS 2130 NA 51  J NA 621  J NA 136  J 92.8  J 124  NA NA NA NA NA NA

BENZO(A)ANTHRACENE 1500 NA 29  J NA 310 NA 77  J 79  J NA NA NA NA NA NA NA

BENZO(A)PYRENE ** 1829.8 NA 30  J NA 400 NA 66  J 61  J 100 NA NA NA NA NA NA

BENZO(B)FLUORANTHENE 1500 NA 59  J NA 610 NA 130  J 110  J NA NA NA NA NA NA NA

BENZO(K)FLUORANTHENE 15000 NA 260  U NA 230  J NA 65  J 48  J NA NA NA NA NA NA NA

DIBENZO(A,H)ANTHRACENE 150 NA 7.3  J NA 95 NA 40  J 6.6  J 24 NA NA NA NA NA NA

INDENO(1,2,3-CD)PYRENE 1500 NA 49  J NA 310 NA 87  J 58  J NA NA NA NA NA NA NA

PESTICIDES/PCBS (UG/KG)
AROCLOR-1260 1100 1800 160 250 220 12000  230 200 1000 J 1500 2900 500 1200 600 330

HEPTACHLOR EPOXIDE 530 NA 0.85  U NA 0.84  U NA 0.85  U NA NA NA NA NA NA NA NA

TOTAL AROCLOR 1100 1800  160  250 220  12000  230 200  1000 J 1500  2900  500 1200  600 330

METALS (MG/KG)
ARSENIC ** 5.31 NA 3.4 NA 2.9 NA 3.7 5.5 NA NA NA NA NA NA NA

CHROMIUM ** 10.1 NA 12 NA 11 NA 9.6 8.1 NA NA NA NA NA NA NA

LEAD 400 NA 40 NA 25 NA 45 27 NA NA NA NA NA NA NA

DIOXINS/FURANS (NG/KG)
TEQ 45 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

TEQ HALFND 45 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

* Cleanup goal equals PRG unless noted otherwise.

** Cleanup goal equals the background value.

W5212836F BLACK SHADING-ABOVE CLEANUP GOAL; U - NOT DETECTED; J - QUANTITATION APPROXIMATE CTO WE11



TABLE 5-1
SURFACE SOIL CONCENTRATIONS COMPARED TO CLEANUP GOALS

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 3

SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT
CRITERIA CLEANUP 

GOAL *
SEMIVOLATILES (UG/KG)
BAP EQUIVALENT-HALFND 2130
BAP EQUIVALENT-POS 2130
BENZO(A)ANTHRACENE 1500
BENZO(A)PYRENE ** 1829.8
BENZO(B)FLUORANTHENE 1500
BENZO(K)FLUORANTHENE 15000
DIBENZO(A,H)ANTHRACENE 150
INDENO(1,2,3-CD)PYRENE 1500
PESTICIDES/PCBS (UG/KG)
AROCLOR-1260 1100
HEPTACHLOR EPOXIDE 530
TOTAL AROCLOR 1100
METALS (MG/KG)
ARSENIC ** 5.31
CHROMIUM ** 10.1
LEAD 400
DIOXINS/FURANS (NG/KG)
TEQ 45
TEQ HALFND 45
* Cleanup goal equals PRG unless noted otherwise.

** Cleanup goal equals the background value.

IOA-SS-
EU17-
0002

NAS-
AOC13-
SW04

SB06001-
NSO-
120898-0

SB06002-
NSO-
120898-0

IOA-SS-
EU29-
0002

IOA-SS-
EU29-
0002-D

IOA-SS-
EU29-
0002-
AVG

SB06006-
NSO-
120898-0

SB06007-
NSO-
120898-0

SS06-020-
NSO-
102798

SB06005-
NSO-
120898-0

SS06-020-
NSO-
102798-D

SS06-020-
NSO-102798-
AVG

IOA-SS-
EU17

AOC13-
SW04

SB06-001 SB06-002 IOA-SS-
EU29

IOA-SS-
EU29

IOA-SS-
EU29

SB06-006 SB06-007 SS06-020 SB06-005 SS06-020 SS06-020

08/10/1
1

09/30/04 12/08/98 12/08/98 08/10/1
1

08/10/1
1

08/10/1
1

12/08/98 12/08/98 10/27/98 12/08/98 10/27/98 10/27/98

0 - 2 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT 0 - 1 FT

EU17 EU28 EU28 EU28 EU29 EU29 EU29 EU38 EU38 EU39 EU39 EU39 EU39

318  J 413  6710  J 15600  J 1880  J 1960  J 1920  J 3530  J 1220  J NA 1560  J NA NA

318  J 413  6710  J 15600  J 1880  J 1960  J 1920  J 3530  J 1220  J NA 1560  J NA NA

200  J 300  6000  J 12000  J 1700  J 1500  J 1600  J 2900  J 3500  J NA 2700  J NA NA

220  J 270  4800  J 11000  J 1300  J 1400  J 1350  J 2600  J 540  J NA 750  J NA NA

340  J 370  6100  J 17000  J 2000  J 1900  J 1950  J 2900  J 2000  J NA 2800  J NA NA

130  J 130  4600  J 9400  J 800  J 890  J 845  J 2500  J 1700  J NA 2800  J NA NA

30  J 52  290  J 720  J 150  J 150  J 150  J 100  J 52  J NA 87  J NA NA

120  J 220 3600  J 8300  J 480  J 580  J 530  J 2200  J 560  J NA 1400  J NA NA

1800  NA 34  U 35  U 59  63  61  35  U 35  U NA 36  U NA NA

NA NA 63 J 200 J NA NA NA 13  J 26  J NA 21  J NA NA

1800  NA 39  U 40  U 59  63  61  39.9  U 39.9  U NA 41.1  U NA NA

1.2 NA 2.6 4.1 6.4 5 5.7  10.4 7.3 NA 8.1 NA NA

12 NA 11.9 18.7 14 10 12  12.3 10.9 NA 149 NA NA

69  J NA 90.7 114 20  J 12  J 16  J 141 75.6 550 1280 456 503 

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

W5212836F BLACK SHADING-ABOVE CLEANUP GOAL; U - NOT DETECTED; J - QUANTITATION APPROXIMATE CTO WE11



TABLE 5-1
SURFACE SOIL CONCENTRATIONS COMPARED TO CLEANUP GOALS

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 OF 3

SAMPLE ID

LOCATION ID

SAMPLE DATE

DEPTH

EXPOSURE UNIT
CRITERIA CLEANUP 

GOAL *
SEMIVOLATILES (UG/KG)
BAP EQUIVALENT-HALFND 2130
BAP EQUIVALENT-POS 2130
BENZO(A)ANTHRACENE 1500
BENZO(A)PYRENE ** 1829.8
BENZO(B)FLUORANTHENE 1500
BENZO(K)FLUORANTHENE 15000
DIBENZO(A,H)ANTHRACENE 150
INDENO(1,2,3-CD)PYRENE 1500
PESTICIDES/PCBS (UG/KG)
AROCLOR-1260 1100
HEPTACHLOR EPOXIDE 530
TOTAL AROCLOR 1100
METALS (MG/KG)
ARSENIC ** 5.31
CHROMIUM ** 10.1
LEAD 400
DIOXINS/FURANS (NG/KG)
TEQ 45
TEQ HALFND 45
* Cleanup goal equals PRG unless noted otherwise.

** Cleanup goal equals the background value.

IOA-SS-
EU39-0002

IOA-SS-
EU40-
0002

IOA-SS-
EU49-
0002

IOA-SS-
EU39

IOA-SS-
EU40

IOA-SS-
EU49

08/09/11 08/10/1
1

08/10/11

0 - 2 FT 0 - 2 FT 0 - 2 FT

EU39 EU40 EU49

NA 7970  J 19  UJ

NA 7970  J NA

NA 6300  J 19  UJ

NA 5600  J 19  UJ

NA 7400  J 19  UJ

NA 3200  J 19  UJ

NA 700  J 37  UJ

NA 2600  J 37  UJ

NA 46  7.4  U

NA NA NA

NA 46  7.4  U

NA 5.3 36

NA 15 7.9

NA 100  J 16

9.15  J NA NA

9.2  J NA NA

W5212836F BLACK SHADING-ABOVE CLEANUP GOAL; U - NOT DETECTED; J - QUANTITATION APPROXIMATE CTO WE11
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PetroFlag screening was conducted from below the previous
confirmation sample depth (3 ft bgs) to the water table at each
location.  The sample with the highest reading from each set of three 
borings was sent to the lab for VOC, PAH, and metals analysis.

&( Previous confirmation sample location.

&( Previous confirmation sample location.
New confirmation sample collected for laboratory analysis.

&( 5 foot step-out location.

&( 5 foot step-out location.
Confirmation sample collected for laboratory analysis.

Floor drain

Floor drain subsurface piping

Aerial photo from MassGIS, tile 24628780_15.sid, 2008/2009.
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APPENDIX B 

 
DATA VALIDATION AND DATA USABILITY MEMORANDA  
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PR9.5 J7.3 UP7 JP27 J

PR9.5 J7.3 UP7 JP27 J

7.7 U7.3 U7.5 U7.8 U

7.7 U7.3 U7.5 U7.8 U

7.7 U7.3 U7.5 U7.8 U

7.7 U7.3 U7.5 U7.8 U

7.7 U7.3 U7.5 U7.8 U

7.7 U7.3 U7.5 U7.8 U

TOTAL AROCLOR

AROCLOR-1260

AROCLOR-1254

AROCLOR-1248

AROCLOR-1242

AROCLOR-1232

AROCLOR-1221

AROCLOR-1016

VQLRESULT QLCDVQLRESULT QLCDVQLRESULT QLCDVQLRESULT QLCD

IOA-SS-EU01-0002
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UG/KGUG/KGUG/KGUG/KG

NMNMFDNM
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QC_TYPEMEDIA:  SOIL

SAMP_DATEFRACTION:  PCB

LAB_IDSDG:  1108425

PROJ_NO:  02073 NSAMPLE

UNITS

PCT_SOLIDS

DUP_OF

PARAMETER
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12000470150P7.3 J

12000470150P7.3 J

400 U38 U7.6 U7.4 U

400 U38 U7.6 U7.4 U

400 U38 U7.6 U7.4 U

400 U38 U7.6 U7.4 U
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TOTAL AROCLOR

AROCLOR-1260

AROCLOR-1254

AROCLOR-1248

AROCLOR-1242

AROCLOR-1232

AROCLOR-1221

AROCLOR-1016

VQLRESULT QLCDVQLRESULT QLCDVQLRESULT QLCDVQLRESULT QLCD

82.286.186.189.3

UG/KGUG/KGUG/KGUG/KG

NMNMNMNM

8/10/20118/9/20118/9/20118/9/2011

1108425-012a1108425-007b1108425-008b1108425-006b

IOA-SS-EU10-0002IOA-SS-EU09-0002IOA-SS-EU06-0002IOA-SS-EU04-0002

QC_TYPEMEDIA:  SOIL

SAMP_DATEFRACTION:  PCB

LAB_IDSDG:  1108425

PROJ_NO:  02073 NSAMPLE

UNITS

PCT_SOLIDS

DUP_OF

PARAMETER



3 of 5 1/3/2012

7.3 U1800300P18 J
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150866359
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7.6 U7.3 U7.2 U7.2 U
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7.6 U7.3 U7.2 U7.2 U
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 TETRA TECH, INC.         INTERNAL CORRESPONDENCE 
   
 

C-NAVY-02-12-4972W 
 
Date:  January 7, 2012 c: File G02073-4.10  
           
To:  Phoebe Call  
 
From:  Paula DiMattei (no copy) 
 
Subject: Analytical Data Usability Assessment SDG 1108425 
  CTO WE11, Industrial Operations Area, NAS South Weymouth, Weymouth, MA 
 
Samples: 17/ Soil: PAH 
 
  IOA-SS-DUP01-080911

1
 IOA-SS-DUP02-081011

2
 IOA-SS-EU01-0002 

  IOA-SS-EU02-0002  IOA-SS-EU03-0002  IOA-SS-EU04-0002 
  IOA-SS-EU06-0002  IOA-SS-EU07-0002  IOA-SS-EU09-0002 
  IOA-SS-EU13-0002  IOA-SS-EU16-0002  IOA-SS-EU17-0002 
  IOA-SS-EU29-0002  IOA-SS-EU30-0002  IOA-SS-EU31-0002 
  IOA-SS-EU40-0002  IOA-SS-EU41-0002   
   
  17/ Soil: PCB 
 
  IOA-SS-DUP01-080911

1
 IOA-SS-DUP02-081011

2
 IOA-SS-EU01-0002 

  IOA-SS-EU02-0002  IOA-SS-EU03-0002  IOA-SS-EU04-0002 
  IOA-SS-EU06-0002  IOA-SS-EU09-0002  IOA-SS-EU10-0002 
  IOA-SS-EU13-0002  IOA-SS-EU16-0002  IOA-SS-EU17-0002 
  IOA-SS-EU27-0002  IOA-SS-EU29-0002  IOA-SS-EU30-0002 
  IOA-SS-EU31-0002  IOA-SS-EU40-0002  IOA-SS-EU41-0002 
    
  

1
Field duplicate of IOA-SS-EU01-0002 

  
2
Field duplicate of IOA-SS-EU29-0002  

     
   

Analytical Data Usability Assessment 

 
The analytical data usability assessment was performed to determine if the analytical data reported by the 
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision, 
sensitivity, and laboratory data completeness; and to determine and define the impact of the exceeded 
quality control indicators on the technical usability of the data.  
 
This evaluation is based on laboratory quality control (QC) and limited field information available at the 
time of the assessment for this SDG. 
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PAH 

 
The project goals with respect to accuracy were met for the polynuclear aromatic hydrocarbon (PAH) data 
set with the following exceptions.  All PAH compounds in all soil samples were qualified as estimated due 
to the exceeded extraction holding time criterion.  Benzo(a)anthracene, benzo(a)pyrene, and 
benzo(b)fluoranthene were qualified as estimated in sample IOA-SS-EU09-0002 due to high matrix spike 
duplicate (MSD) recoveries; these results may be biased high.  Benzo(b)fluoranthene, fluoranthene, 
phenanthrene, and pyrene were qualified as estimated in sample IOA-SS-EU29-0002 since these results 
exceeded the instrument calibration linear range.  Although specific method criteria were not met in these 
instances, the affected positive and non-detected results are usable as estimated values which may have 
a minor impact on data usability.  
 
Acenaphthylene was qualified as estimated in select samples due to instrument calibration 
nonconformances.  The data usability is not impacted since the sample results are much lower than the 
project screening limits.  Benzo(a)anthracene was qualified as estimated in select samples due to the 
exceeded laboratory control sample (LCS) recovery criteria.  The LCS recovery for benzo(a)anthracene is 
at the upper QC acceptance limit; therefore, data are not adversely affected and the data usability is not 
impacted.  Chrysene, fluoranthene, phenanthrene, and pyrene were qualified as estimated in sample IOA-
SS-EU09-0002 due to high matrix spike duplicate (MSD) recoveries.  These results may be biased high; 
however, the data usability is not impacted since the sample results are much lower than the project 
screening limits.  Although specific method criteria were not met in these instances, data usability is not 
impacted and the affected results are usable as estimated values. 
 
The project goals with respect to precision were met for the PAH data set.  Chrysene, fluoranthene, 
phenanthrene, and pyrene were qualified as estimated in sample IOA-SS-EU09-0002 due to the 
exceeded matrix spike (MS)/MSD relative percent difference criterion.  However, the data usability is not 
impacted since the sample results are much lower than the project screening limits.  Although specific 
method criteria were not met in these instances, data usability is not impacted and the affected results are 
usable as estimated values. 
 
The project goals with respect to sensitivity were met for the PAH data set with the following exceptions.  
Benzo(a)pyrene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were reported as non-detected (U) 
at the limit of detection (LOD) in select samples.  The LODs for these compounds exceeded the project 
screening limits; therefore, the data usability may be impacted with regards to sensitivity.   
 
The project goals with respect to laboratory data completeness were met for the PAH data set. Data 
usability was not impacted with regards to laboratory data completeness.   

 

PCB 

 
The project goals with respect to accuracy were met for the polychlorinated biphenyls (PCB) data set.  
Aroclor 1260 in sample IOA-SS-EU03-0002 was qualified as estimated (J) due to the exceeded surrogate 
recovery criteria.  Although specific method criteria were not met in this instance, data usability is not 
impacted since the sample results which may be biased high are much lower than the project screening 
limits.  The affected result is usable as an estimated value. 
  
Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and/or 1260 were reported as non-detected (U) at the limit 
of detection (LOD) in all samples.  The LODs met project screening limits for the PCB data set with the 
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following exceptions.  The LODs for Aroclors 1016, 1221, 1232, 1242, 1248, and 1254 exceeded the 
project screening limits as a result of the required dilution performed on sample IOA-SS-EU10-0002; 
therefore, the data usability may be impacted with regards to sensitivity.   
 
The project goals with respect to precision and laboratory data completeness were met for the PCB data 
set. Data usability was not impacted with regards to precision and laboratory data completeness. 
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C-NAVY-02-12-4971W 
 
Date:  January 7, 2012 c: File G02073-4.10  
           
To:  Phoebe Call  
 
From:  Paula DiMattei (no copy) 
 
Subject: Analytical Data Usability Assessment SDG 1108425 
  CTO WE11, Industrial Operations Area, NAS South Weymouth, Weymouth, MA 
 
Samples: 19/ Soil: Metals 
 
  IOA-SS-DUP01-080911

1
 IOA-SS-DUP02-081011

2
 IOA-SS-EU01-0002 

  IOA-SS-EU02-0002  IOA-SS-EU03-0002  IOA-SS-EU04-0002 
  IOA-SS-EU06-0002  IOA-SS-EU07-0002  IOA-SS-EU09-0002 
  IOA-SS-EU13-0002  IOA-SS-EU14-0002  IOA-SS-EU16-0002  
  IOA-SS-EU17-0002  IOA-SS-EU27-0002  IOA-SS-EU29-0002 
  IOA-SS-EU30-0002  IOA-SS-EU31-0002  IOA-SS-EU40-0002  
  IOA-SS-EU41-0002 
   
  

1
Field duplicate of IOA-SS-EU01-0002 

  
2
Field duplicate of IOA-SS-EU29-0002  

     
   

Analytical Data Usability Assessment 

 
The analytical data usability assessment was performed to determine if the analytical data reported by the 
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision, 
sensitivity, and laboratory data completeness; and to determine and define the impact of the exceeded 
quality control indicators on the technical usability of the data.  
 
This evaluation is based on laboratory quality control (QC) and limited field information available at the 
time of the assessment for this SDG. 

 

Metals 

 
The project goals with respect to accuracy were met for the metals data set with the following exceptions. 
 Lead and manganese were qualified as estimated in all samples due to the high matrix spike recovery; 
results may be biased high.  Although specific method criteria were not met in these instances, the 
affected positive results are usable as estimated values which may have a minor impact on data usability.  
 
Calcium was qualified as estimated in all samples due to the high matrix spike recovery; results may be 
biased high.  Magnesium was qualified as estimated in all samples due to the low matrix spike recovery; 
results may be biased low.  The data usability is not impacted since there are no project screening limits 
established for these analytes.  Although specific method criteria were not met in these instances, data 
usability is not impacted and the affected results are usable as estimated values. 
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The project screening limits were evaluated for non-detected results only [reported at the limit of detection 
(LOD)] with respect to the project sensitivity goals.  The LODs for antimony, beryllium, cadmium, and 
thallium in select samples were elevated as a result of the presence of laboratory blank contamination.  
Although elevated, the LODs for antimony, beryllium, and cadmium still met the project screening limits; 
thus, the data usability is not impacted for these analytes.  The elevated LODs for thallium in select 
samples did not meet the project screening limit.  Consequently, the data usability may be impacted for 
thallium with regards to sensitivity.   
 
The project goals with respect to precision and laboratory data completeness were met for the metals 
data set. Data usability was not impacted with regards to precision and laboratory data completeness.   
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C-NAVY-02-12-4974W 
 
Date:  January 7, 2012 c: File G02073-4.10  
           
To:  Phoebe Call  
 
From:  Paula DiMattei (no copy) 
 
Subject: Analytical Data Usability Assessment SDG 1108447 
  CTO WE11, Industrial Operations Area, NAS South Weymouth, Weymouth, MA 
 
Samples: 14/ Soil: PAH/PCB 
 
  IOA-SS-DUP03-081011

1
 IOA-SS-EU23-0002  IOA-SS-EU33-0002 

  IOA-SS-EU34-0002  IOA-SS-EU35-0002  IOA-SS-EU36-0002 
  IOA-SS-EU42-0002  IOA-SS-EU43-0002  IOA-SS-EU44-0002 
  IOA-SS-EU45-0002  IOA-SS-EU46-0002  IOA-SS-EU47-0002 
  IOA-SS-EU48-0002  IOA-SS-EU49-0002   
   
  

1
Field duplicate of IOA-SS-EU46-0002 

   
      

Analytical Data Usability Assessment 

 
The analytical data usability assessment was performed to determine if the analytical data reported by the 
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision, 
sensitivity, and laboratory data completeness; and to determine and define the impact of the exceeded 
quality control indicators on the technical usability of the data.  
 
This evaluation is based on laboratory quality control (QC) and limited field information available at the 
time of the assessment for this SDG. 

 

PAH 

 
The project goals with respect to accuracy were met for the polynuclear aromatic hydrocarbon (PAH) data 
set with the following exceptions.  All PAH compounds in all soil samples were qualified as estimated due 
to the exceeded extraction holding time criterion.  Benzo(a)pyrene, benzo(b)fluoranthene, 
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were qualified as estimated in samples IOA-SS-
EU44-0002, IOA-SS-EU45-0002, IOA-SS-EU36-0002, IOA-SS-EU48-0002, and IOA-SS-EU23-0002 due 
to the poor internal standard area response.  Although specific method criteria were not met in these 
instances, the affected positive and non-detected results are usable as estimated values which may have 
a minor impact on data usability.  
 
Benzo(g,h,i)perylene and benzo(k)fluoranthene were qualified as estimated in samples IOA-SS-EU44-
0002, IOA-SS-EU45-0002, IOA-SS-EU36-0002, IOA-SS-EU48-0002, and IOA-SS-EU23-0002 due to the 
poor internal standard area response.  However, the data usability is not impacted since the sample 
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results are much lower than the project screening limits.  Although specific method criteria were not met in 
these instances, data usability is not impacted and the affected results are usable as estimated values. 
 
The project goals with respect to sensitivity were met for the PAH data set with the following exceptions.  
Benzo(a)pyrene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were reported as non-detected (U) 
at the limit of detection (LOD) in select samples.  The LODs for these compounds exceeded the project 
screening limits for select samples; therefore, the data usability may be impacted with regards to 
sensitivity.   
 
The project goals with respect to precision and laboratory data completeness were met for the PAH data 
set. Data usability was not impacted with regards to precision and laboratory data completeness.   

 

PCB 

 
The project goals with respect to accuracy, precision, and laboratory data completeness were met for the 
polychlorinated biphenyls (PCB) data set.  Data usability was not impacted with regards to accuracy, 
precision, and laboratory data completeness. 
  
Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and/or 1260 were reported as non-detected (U) at the limit 
of detection (LOD) in all samples.  The LODs met project screening limits; thus, project sensitivity goals 
were met for the PCB data set.  Data usability was not impacted with regards to sensitivity. 

 







































































































































































































































































































































         

 TETRA TECH, INC         INTERNAL CORRESPONDENCE 

 

   
 

C-NAVY-02-12-4973W 
 
Date:  January 7, 2012 c: File G02073-4.10  
           
To:  Phoebe Call  
 
From:  Paula DiMattei (no copy) 
 
Subject: Analytical Data Usability Assessment SDG 1108447 
  CTO WE11, Industrial Operations Area, NAS South Weymouth, Weymouth, MA 
 
Samples: 14/ Soil: Metals 
 
  IOA-SS-DUP03-081011

1
 IOA-SS-EU23-0002  IOA-SS-EU33-0002  

  IOA-SS-EU34-0002  IOA-SS-EU35-0002  IOA-SS-EU36-0002 
  IOA-SS-EU42-0002  IOA-SS-EU43-0002  IOA-SS-EU44-0002 
  IOA-SS-EU45-0002  IOA-SS-EU46-0002  IOA-SS-EU47-0002 
  IOA-SS-EU48-0002  IOA-SS-EU49-0002   
 
  

1
Field duplicate of IOA-SS-EU43-0002    

     
   

Analytical Data Usability Assessment 

 
The analytical data usability assessment was performed to determine if the analytical data reported by the 
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision, 
sensitivity, and laboratory data completeness; and to determine and define the impact of the exceeded 
quality control indicators on the technical usability of the data.  
 
This evaluation is based on laboratory quality control (QC) and limited field information available at the 
time of the assessment for this SDG. 

 

Metals 
 
The project goals with respect to precision were met for the metals data set with the following exceptions. 
 Manganese was qualified as estimated in all samples due to field duplicate imprecision.  Although 
specific method criteria were not met in these instances, the affected positive results are usable as 
estimated values which may have a minor impact on data usability.  
 
Potassium and copper were qualified as estimated in all samples due to field duplicate imprecision.  The 
data usability is not impacted for potassium since there is no project screening limit established for this 
analyte.  Also, the data usability is not impacted for copper since the sample results are much lower than 
the project screening limits.  Although specific method criteria were not met in these instances, data 
usability is not impacted and the affected results are usable as estimated values. 
 
The project screening limits were evaluated for non-detected results only [reported at the limit of detection 
(LOD)] with respect to the project sensitivity goals.  The LODs for antimony and thallium in select samples 
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were elevated as a result of the presence of laboratory blank contamination.  Although elevated, the 
LODs for antimony still met the project screening limits; thus, the data usability is not impacted for 
antimony.  The elevated LODs for thallium in select samples did not meet the project screening limit.  
Consequently, the data usability may be impacted for thallium with regards to sensitivity.   
 
The project goals with respect to accuracy and laboratory data completeness were met for the metals 
data set. Data usability was not impacted with regards to accuracy and laboratory data completeness.   
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C-NAVY-02-12-4976WW 
 
Date:  January 7, 2012 c: File G02073-4.10  
           
To:  Phoebe Call  
 
From:  Paula DiMattei (no copy) 
 
Subject: Analytical Data Usability Assessment SDG 1108481 
  CTO WE11, Industrial Operations Area, NAS South Weymouth, Weymouth, MA 
 
Samples: 6/ Soil: VOC 
 
  IOA-SO-DUP05-081511

1
 IOA-SO-RIA33-SB02-0507 IOA-SO-RIA33-SB04-0305 

  IOA-SO-RIA33-SB08-0305 IOA-SO-RIA33-SB10-0305 IOA-SO-RIA33-SB14-0507 
   
  1/Trip Blank 
 
  IOA-SO-TB01-081511 
   
  14/ Soil: PAH 
 
  IOA-SO-DUP05-081511

1
 IOA-SO-RIA33-SB02-0507 IOA-SO-RIA33-SB04-0305 

  IOA-SO-RIA33-SB08-0305 IOA-SO-RIA33-SB10-0305 IOA-SO-RIA33-SB14-0507 
  IOA-SO-RIA82-01A-0608 IOA-SO-RIA82-02A-0608 IOA-SO-RIA82-03A-0608 
  IOA-SO-RIA82-04A-0608 IOA-SS-DUP04-081111

2
 IOA-SS-EU12-0002 

  IOA-SS-EU19-0002  IOA-SS-EU32-0002 
 
  6/ Soil: PCB 
 
  IOA-SS-DUP04-081111

2
 IOA-SS-EU12-0002  IOA-SS-EU19-0002 

  IOA-SS-EU21-0002  IOA-SS-EU22-0002  IOA-SS-EU32-0002   
    
  

1
Field duplicate of IOA-SO-RIA33-SB14-0507 

  
2
Field duplicate of IOA-SS-EU32-0002  

     
   

Analytical Data Usability Assessment 

 
The analytical data usability assessment was performed to determine if the analytical data reported by the 
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision, 
sensitivity, and laboratory data completeness; and to determine and define the impact of the exceeded 
quality control indicators on the technical usability of the data.  
 
This evaluation is based on laboratory quality control (QC) and limited field information available at the 
time of the assessment for this SDG. 
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VOC 

 
The project goals with respect to accuracy were met for the volatile organic compound (VOC) data set 
with the following exceptions.  All VOCs in sample IOA-SO-RIA33-SB10-0305 were qualified as estimated 
due to the poor internal standard area response and due to the low surrogate recoveries.  These results 
may be biased low.  Although specific method criteria were not met in these instances, the affected 
positive and non-detected results are usable as estimated values which may have a minor impact on data 
usability.  
 
Bromomethane, acetone, methylene chloride, 2-hexanone, and 4-methyl-2-pentanone were qualified as 
estimated in select samples due to instrument calibration nonconformances.  The data usability is not 
impacted since the sample results are much lower than the project screening limits.  Methylene chloride 
was qualified as estimated in sample IOA-SO-RIA33-SB02-0507 due to the low laboratory control sample 
(LCS) recovery.  These results may be biased low; however, the data usability is not impacted since the 
sample results are much lower than the project screening limits.  The following compounds were qualified 
as estimated in sample IOA-SO-RIA33-SB10-0305 as a result of the low matrix spike (MS) or matrix spike 
duplicate (MSD) recoveries: 1,2,4-trichlorobenzene, 1,2-dibromoethane, 1,2-dichlorobenzene, 1,2-
dichloroethane, 1,3-dichlorobenzene, 1,4-dichlorobenzene, benzene, bromodichloromethane, bromoform, 
chlorobenzene, chlorodibromomethane, cis-1,2-dichloroethene, cis-1,3-dichloropropene, ethylbenzene, 
m,p-xylene, o-xylene, styrene, toluene, trans-1,2-dichloroethene, trans-1,3-dichloropropene, and xylenes 
(total).  These results may be biased low; however, the data usability is not impacted since the sample 
results are much lower than the project screening limits.  Although specific method criteria were not met in 
these instances, data usability is not impacted and the affected results are usable as estimated values. 
 
The project goals with respect to precision were met for the VOC data set.  Methylene chloride was 
qualified as estimated in sample IOA-SO-RIA33-SB02-0507 due to the exceeded LCS/LCS duplicate 
(LCSD) relative percent difference (RPD) criterion.  However, the data usability is not impacted since the 
sample results are much lower than the project screening limits.  The following compounds were qualified 
as estimated in sample IOA-SO-RIA33-SB10-0305 as a result of the exceeded MS/MSD RPD criterion: 
1,2,4-trichlorobenzene, 1,2-dibromoethane, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-
dichlorobenzene, 2-hexanone, bromoform, chlorobenzene, cis-1,3-dichloropropene, ethylbenzene, m,p-
xylene, styrene, trans-1,3-dichloropropene, and xylenes (total).  However, the data usability is not 
impacted since the sample results are much lower than the project screening limits.  Although specific 
method criteria were not met in these instances, data usability is not impacted and the affected results are 
usable as estimated values. 

 
The project screening limits (PSLs) were evaluated for non-detected results only [reported at the limit of 
detection (LOD)] with respect to the projects sensitivity goals.  The LODs, including those elevated as a 
result of laboratory blank contamination, met project screening limits for the VOC data set.  Consequently, 
the data usability was not impacted with regards to sensitivity.   
 
The project goals with respect to laboratory data completeness were met for the VOC data set with the 
following exceptions.  Methyl acetate in samples IOA-SO-DUP05-081511, IOA-SO-RIA33-SB04-0305, 
IOA-SO-RIA33-SB08-0305, IOA-SO-RIA33-SB10-0305, and IOA-SO-RIA33-SB14-0507 was qualified as 
rejected due to the lack of recovery of this compound in the associated LCS.  Additionally, methylene 
chloride in sample IOA-SO-RIA33-SB10-0305 was qualified as rejected due to the lack of recovery of this 
compound in the MS and MSD.  These results are not usable for project decisions; thus, the data usability 
may be impacted with regards to laboratory data completeness. 
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PAH 

 
The project goals with respect to accuracy were met for the polynuclear aromatic hydrocarbon (PAH) data 
set with the following exceptions.  All PAH compounds in all soil samples were qualified as estimated due 
to the exceeded extraction holding time criterion.  Although specific method criteria were not met in these 
instances, the affected positive and non-detected results are usable as estimated values which may have 
a minor impact on data usability.  
 
The project goals with respect to sensitivity were met for the PAH data set with the following exceptions.  
Benzo(a)pyrene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were reported as non-detected (U) 
at the limit of detection (LOD) in select samples.  The LODs for these compounds exceeded the project 
screening limits in some cases; therefore, the data usability may be impacted with regards to sensitivity.   
 
The project goals with respect to precision and laboratory data completeness were met for the PAH data 
set. Data usability was not impacted with regards to precision and laboratory data completeness.   

 

PCB 

 
The project goals with respect to accuracy and precision were met for the polychlorinated biphenyls 
(PCB) data set. Data usability was not impacted with regards to accuracy and precision. 
 
Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and/or 1260 were reported as non-detected (U) at the limit 
of detection (LOD) in all samples.  The LODs met project screening limits for the PCB data set; therefore, 
the data usability was not impacted with regards to sensitivity.   
 
The project goals with respect to laboratory data completeness were met for the PCB data set with the 
following exception.  Sample IOA-SS-EU20-002 was broken in transit; therefore, PCB analysis was not 
performed on this sample.  Consequently, data usability may be impacted with regards to laboratory data 
completeness. 
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C-NAVY-02-12-4975W 
 
Date:  January 7, 2012 c: File G02073-4.10  
           
To:  Phoebe Call  
 
From:  Paula DiMattei (no copy) 
 
Subject: Analytical Data Usability Assessment SDG 1108481 
  CTO WE11, Industrial Operations Area, NAS South Weymouth, Weymouth, MA 
 
Samples: 16/ Soil: Metals 
 
  IOA-SS-DUP04-081111

1
 IOA-SS-DUP05-081511

2
 IOA-SO-RIA33-SB02-0507 

  IOA-SO-RIA33-SB04-0305 IOA-SO-RIA33-SB08-0305 IOA-SO-RIA33-SB10-0305 
  IOA-SO-RIA33-SB14-0507 IOA-SO-RIA82-01A-0608 IOA-SO-RIA82-02A-0608 
  IOA-SO-RIA82-03A-0608 IOA-SO-RIA82-04A-0608 IOA-SS-EU12-0002  
  IOA-SS-EU19-0002  IOA-SS-EU21-0002  IOA-SS-EU22-0002 
  IOA-SS-EU32-0002   
 
  

1
Field duplicate of IOA-SS-EU32-0002 

  
2
Field duplicate of IOA-SO-RIA33-SB14-0507  

     
   

Analytical Data Usability Assessment 

 
The analytical data usability assessment was performed to determine if the analytical data reported by the 
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision, 
sensitivity, and laboratory data completeness; and to determine and define the impact of the exceeded 
quality control indicators on the technical usability of the data.  
 
This evaluation is based on laboratory quality control (QC) and limited field information available at the 
time of the assessment for this SDG. 

 

Metals 
 
The project goals with respect to accuracy were met for the metals data set with the following exceptions. 
 Manganese was qualified as estimated in all samples due to the low matrix spike recovery; results may 
be biased low.  Although specific method criteria were not met in these instances, the affected positive 
results are usable as estimated values which may have a minor impact on data usability.  
 
Potassium was qualified as estimated in all samples due to the high matrix spike recovery; results may be 
biased high.  The data usability is not impacted since there is no project screening limit established for 
this analyte.  Although specific method criteria were not met in these instances, data usability is not 
impacted and the affected results are usable as estimated values. 
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The project screening limits were evaluated for non-detected results only [reported at the limit of detection 
(LOD)] with respect to the project sensitivity goals.  The LOD for thallium in select samples did not meet 
the project screening limit.  Data usability may be impacted for thallium with respect to sensitivity.  The 
LODs for antimony, beryllium, cadmium, and selenium in select samples were elevated as a result of the 
presence of laboratory blank contamination.  Although elevated, the LODs for these analytes still met the 
project screening limits; thus, the data usability is not impacted for antimony, beryllium, cadmium, and 
selenium.   
 
The project goals with respect to precision and laboratory data completeness were met for the metals 
data set. Data usability was not impacted with regards to precision and laboratory data completeness.   

 
 



         
TETRA TECH NUS, INC                               INTERNAL CORRESPONDENCE 

 
C-NAVY-03-11-4377W 
 
Date:  September 22, 2011     c: File G02073-4.10 (w/enc.-original) 
          
To:  Phoebe Call (w/o enc.) 
 
From:  Paula DiMattei (no copy) 
 
Subject: Tier II PCDD/PCDF Data Validation, SDG 31102123 
  SGS North America, Inc. 
  CTO WE11, Industrial Operations Area, NAS South Weymouth, Weymouth, MA 
 
   PCDD/PCDF: 

 14/Soils/  IOA-SS-DUP01-080911 IOA-SS-DUP02-081011 
    IOA-SS-EU07-0002  IOA-SS-EU09-0002 
    IOA-SS-EU13-0002  IOA-SS-EU15-0002 
    IOA-SS-EU27-0002  IOA-SS-EU28-0002 
    IOA-SS-EU36-0002  IOA-SS-EU37-0002 
    IOA-SS-EU38-0002  IOA-SS-EU39-0002 
    IOS-SS-EU43-0002  IOA-SS-EU46-0002 

     
  (Field Duplicates: IOA-SS-EU15-0002/IOA-SS-DUP01-080911; and 
   IOA-SS-EU46-0002/IOA-SS-DUP02-081011)  
   
Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the polychlorinated dibenzo-p-
dioxins/polychlorinated dibenzofurans (PCDD/PCDF) analytical data for the soil samples in this SDG.  
The samples were collected at the Industrial Operations Area site at NAS South Weymouth in 
Weymouth, Massachusetts on August 9-10, 2011.  Sample collection and analysis were performed 
according to the requirements of the Site Investigation Sampling and Analysis Plan, Industrial 
Operations Area, dated August 2011.      
 
The PDCC/PCDF analysis was performed according to USEPA SW-846 Method 8290A.  The 
PCDD/PCDF data validation was performed in accordance with the USEPA National Functional 
Guidelines for Chlorinated Dioxin/Furan Data Review, September, 2005.  
 
The sample results, validation qualifiers (Val Qual), and qualifier codes (Qual Code) are presented in 
the enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the 
validation qualifiers, is enclosed.  The units in the summary data tables are ng/kg which are equivalent 
to picogram per gram (pg/g) 
 
The data were evaluated based on the following parameters: 
 

*  Laboratory Data Completeness 

*  Preservation and Technical Holding Times 

*  Window Defining Mixture Performance 

*  Initial and Continuing Calibrations 

  Blanks 

*  Matrix Spike/Matrix Spike Duplicate 
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*  Ongoing Precision and Recovery (OPR) 

*  Labeled Compound Recoveries  

  Field Duplicates 

  Target Compound Identification 

*  Percent solids 

*  Limits of Detection 
 
*   All criteria were met for this parameter. 
 
Blanks 
 
The following table summarizes the level of blank contamination detected in the laboratory blanks 
associated with the soil samples: 
  

Compo
und 

Maximum 
Concentration 

(pg/g) 

Action 
Affected samples 

2,3,7,8-
TCDF 

0.156 

 
U 

IOA-SS-DUP01-080911, IOA-SS-DUP02-081011, IOA-SS-EU07-0002,      
IOA- IOA-SS-EU15-0002, IOA-SS-EU28-0002, IOA-SS-EU36-0002,  

IOA-SS-EU37-0002, IOA-SS-EU38-0002, 
IOA-SS-EU46-0002 

 
J 

SS-EU09-0002, IOA-SS-EU27-0002, 
IOA-SS-EU39-0002, 

Total 
TCDF 

0.156 
 
J 

IOA-SS-EU38-0002 

 
Blank actions were applied to the affected soil samples due to method blank contamination.  The 
positive results in the affected samples were qualified as not detected at the reported concentration (U) 
if the sample concentration was < the LOQ for the affected compound.   In cases where the reported 
result was identified as an EMPC, the “J” qualifier indicative of the uncertainty in the qualitative 
identification of this result was retained for an overall qualification of “UJ”.  
 
The positive results in the affected samples were qualified as estimated (J) with a high bias if the 
sample concentration was > LOQ.   
 
Although 2,3,7,8-TCDF contamination was detected in the laboratory method blank; project sensitivity 
goals are not impacted since the project screening limits were still met by the elevated detection limits.  
Additionally, the concentration of 2,3,7,8-TCDF that was detected in the affected samples and 
considered to be biased high as a result of blank contamination was still below the PSL (45 pg/g). The 
results in the affected samples are usable as non-detected or biased high values. 
 
There are no project screening levels for homologues; thus, the project sensitivity goals are not 
impacted as a result of the blank contamination attributed to total TCDF for sample IOA-SS-EU38-0002. 
 
Field Duplicates 
 
The target compounds in the field duplicate samples IOA-SS-EU15-0002 and IOA-SS-DUP01-080911 
which exceeded the relative percent difference (RPD) QC criterion of 50% are summarized below: 
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Compound 
Sample Result 

(pg/g) 
Duplicate Result 

(pg/g) 
RPD 

Action 

(+) NDs 

OCDF 38.5 21.9 55 J  

Total TCDD 2.59 0.877 99 J  

 
Although the RPD was outside of the QC limits for OCDF and the total TCDD results in these samples; 
the project precision goals are not impacted since the samples results are several orders of magnitude 
below the PSL for the affected compound.  The positive OCDF and total TCDD results in samples IOA-
SS-EU15-0002 and IOA-SS-DUP01-080911 are usable as estimated values. 
   
The target compound in the field duplicate samples IOA-SS-EU46-0002 and IOA-SS-DUP02-081011 
which exceeded the relative percent difference QC criterion of 50% is summarized below: 
 

Compound 
Sample Result 

(pg/g) 
Duplicate Result 

(pg/g) 
RPD 

Action 

(+) NDs 

Total HxCDD 7.67 3.92 65 J  

 
Although the RPD was outside of the QC limits for the total HxCDD results in these samples; the project 
precision goals are not impacted since there are no regulatory limits for total HxCDD.  The positive total 
HxCDD results in samples IOA-SS-EU46-0002 and IOA-SS-DUP02-081011 are usable as estimated 
values. 
 
Target Compound Identification 
 
Several 2378-substituted isomers in many samples were reported as estimated potential maximum 
concentrations (EMPCs).  EMPCs are defined as a detected response with a signal to noise ratio of > 
2.5 for both quantitation ions and having met all identification criteria with the exception of the ion 
abundance ratio.  These EMPC results were qualified as estimated (J).  
 
If the EMPCs were included in the calculation of homologue concentration results, these results were 
qualified as estimated (J) when at least one constituent of the homologue concentration was 
determined to be an EMPC. 
 
The 2,3,7,8-TCDF confirmation results are reported in the data summary tables since 2,3,7,8-TCDF 
coelute with other TCDF isomers in the primary column. 
  
Limits of Detection 
 
The non-detected results were reported at the laboratory’s limits of detection (LOD) with the following 
exceptions.  The non-detected results for 2,3,7,8-TCDD and/or the total TCDD in samples IOA-SS-
EU13-0002, IOA-SS-EU28-0002, and IOA-SS-EU43-0002 were reported at the sample specific 
estimated detection limit (EDL) and not the LOD since the EDL was found to be greater than the LOD.    
Positive results below the laboratory’s limit of quantitation (LOQ) and above the EDL are estimated (J) 
due to the uncertainty below the LOQ.  
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Project screening limits (PSLs) are evaluated for non-detected values only (reported at the LOD).  All  
LODs are below the PSLs. 
 
 
Data Usability Assessment 
 
The data usability assessment was performed to determine if the analytical data reported by the 
laboratory for this SDG met the project data quality objectives for acceptable accuracy, precision, 
sensitivity, and completeness; and to determine and define the impact of the exceeded quality control 
indicators on the technical usability of the data. Please refer to the specific sections in the above 
validation report for further details.  
 
This evaluation is based on laboratory quality control (QC) and limited field information available at the 
time of the assessment for this SDG. 
 
The following accuracy issues were identified:  Several 2,3,7,8-substituted isomers in many soil 
samples were qualified as estimated (J) since these affected compounds were identified as EMPCs.  
Although specific method criteria were not met in these instances, the affected positive results are 
usable as estimated values. 
 
The following precision issues were identified: The positive OCDF and total TCDD results in samples 
IOA-SS-EU15-0002 and IOA-SS-DUP01-080911; and the positive total HxCDD results in samples IOA-
SS-EU46-0002 and IOA-SS-DUP02-081011 were qualified as estimated due to the exceeded field 
duplicate RPD QC criterion. Although specific QC criteria were not met in these instances, the affected 
positive results are usable as estimated values. 
 
The project goals with respect to sensitivity and laboratory data completeness were met for this data 
set.  Data usability was not impacted with regards to sensitivity and laboratory data completeness. 
 
Tables:   Data Summary Tables 

Data Validation Qualifiers and Codes 
 
Enclosures:  Data Validation Worksheets 
 
 



PROJ_NO:  02073 NSAMPLE

SDG:  31102123 LAB_ID

FRACTION:  DIOX SAMP_DATE

MEDIA:  SOIL QC_TYPE

UNITS

PCT_SOLIDS

DUP_OF

RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

299 633 415 222

21.9 J G 5.94 13.9 20.5

26.8 22.2 15.9 20.5

9.85 3.3 8.14 15.6

0.848 J P 0.988 U 0.883 U 2.05 J P

0.368 J PW 0.206 J P 0.314 J PW 0.384 J P

1.05 J P 0.709 J PW 0.51 J P 5.13

1.08 J PW 0.525 J PW 0.598 J PW 1.33 J P

1.05 J PW 0.746 J P 0.519 J P 7.61

0.728 J PW 0.4 J P 0.36 J P 0.918 J P

1.07 U 0.988 U 0.883 U 2.02 J P

1.32 J PW 0.247 U 0.221 U 1.7 J PW

0.248 J PW 0.494 U 1.49 J P 1.01 J P

2.38 J P 1.69 J P 0.998 J PW 17.5

2.98 2.2 J P 1.02 J P 24.3

0.214 U 0.198 U 0.177 U 0.366 J P

0.318 U A 0.464 UJ AW 0.371 U A 1.11 J A

61.7 51.2 35.5 45.8

27.3 8.16 19.9 39.3

8.39 J W 3.92 J GW 5.16 J PW 12.8

25.3 J W 15.9 J W 12.2 J W 169 J W

3.36 J W 0.54 J PW 0.569 J PW 10.1 J W

27.3 J W 22.4 12.3 J W 225

0.877 J G 0.198 U 0.36 J PW 2.63 J W

9.73 J W 5.88 J W 2.67 J W 52.8

TOTAL TCDD

TOTAL TCDF

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

PARAMETER

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

IOA-SS-EU15-0002 IOA-SS-EU46-0002

93.6 92.0 94.4 91.7

NG/KG NG/KG NG/KG NG/KG

FD FD NM NM

8/9/2011 8/10/2011 8/9/2011 8/9/2011

31102123004 31102123015 31102123006 31102123007

IOA-SS-DUP01-080911 IOA-SS-DUP02-081011 IOA-SS-EU07-0002 IOA-SS-EU09-0002

 1 of 5  9/22/2011 



PROJ_NO:  02073 NSAMPLE

SDG:  31102123 LAB_ID

FRACTION:  DIOX SAMP_DATE

MEDIA:  SOIL QC_TYPE

UNITS

PCT_SOLIDS

DUP_OF

TOTAL TCDD

TOTAL TCDF

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

PARAMETER

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

462 470

30.4 38.5 J G

60.2 40.3

27.1 16

1.31 J P 1.4 J P

0.957 J P 0.379 J PW

2.22 J P 1.8 J P

3.03 1.86 J PW

2.61 J P 1.76 J P

1.62 J P 1.14 J P

0.811 J P 0.974 U

0.642 J PW 0.587 J PW

0.739 J P 0.427 J PW

5.19 3.27

6.5 4.63

0.623 0.222 U

0.87 0.445 U A

124 96.4

59.8 45.6

21.3 J W 12.9 J W

57.4 J W 38

6.54 J W 3.63 J W

56.9 41.1 J W

4.51 J W 2.59 J GW

19.6 J W 13.2 J W

93.3 93.389.6 89.6

NG/KG NG/KGNG/KG NG/KG

NM NMNM NM

8/9/2011 8/9/20118/9/2011 8/9/2011

31102123005 3110212300531102123011 31102123011

IOA-SS-EU15-0002 IOA-SS-EU15-0002-AIOA-SS-EU13-0002 IOA-SS-EU13-0002-A

 2 of 5  9/22/2011 



PROJ_NO:  02073 NSAMPLE

SDG:  31102123 LAB_ID

FRACTION:  DIOX SAMP_DATE

MEDIA:  SOIL QC_TYPE

UNITS

PCT_SOLIDS

DUP_OF

TOTAL TCDD

TOTAL TCDF

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

PARAMETER

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

544 704 583 359

7.14 6.03 5.07 5.87

37.6 16.7 21.2 12

5.42 4.77 4.1 4.91

0.989 U 1.08 U 0.972 U 1.05 U

0.344 J P 0.254 J PW 0.486 U 0.135 J PW

1.04 J P 1.3 J PW 0.892 J PW 0.994 J P

1.06 J P 0.539 U 0.765 J P 0.302 J PW

1.31 J P 1.75 J P 0.912 J PW 0.568 J P

0.735 J PW 0.539 U 0.454 J PW 0.317 J PW

0.989 U 0.502 J PW 0.972 U 1.05 U

0.247 U 0.269 U 0.239 J P 0.264 U

0.28 J P 0.539 U 0.281 J PW 0.294 J PW

2.83 4.23 2.15 J PW 0.868 J P

4.04 7.6 3.18 1.32 J P

0.367 UJ AW 0.219 U 0.422 J PW 0.439 J PW

0.659 J A 0.568 UJ AW 0.444 U A

80.2 40.1 50.8 28.4

11.9 10.5 J W 8.25 6.72 J W

9.93 J W 3.3 J W 5.21 J W 2.64 J W

28.6 43.4 J W 21 J W 9.48 J W

3.58 J W 1.75 J PW 2.01 J PW 0.45 J PW

39.8 J W 57.3 J W 27 J W 12.2 J W

1.88 J W 0.219 U 1.21 J W 0.439 J PW

12.8 J W 13.2 J W 7.16 J W 5.5 J W

91.9 92.8 93.5 94.8

NG/KG NG/KG NG/KG NG/KG

NM NM NM NM

8/10/2011 8/9/2011 8/10/2011 8/9/2011

31102123012 31102123003 31102123014 31102123010

IOA-SS-EU27-0002 IOA-SS-EU28-0002 IOA-SS-EU36-0002 IOA-SS-EU37-0002

 3 of 5  9/22/2011 



PROJ_NO:  02073 NSAMPLE

SDG:  31102123 LAB_ID

FRACTION:  DIOX SAMP_DATE

MEDIA:  SOIL QC_TYPE

UNITS

PCT_SOLIDS

DUP_OF

TOTAL TCDD

TOTAL TCDF

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

PARAMETER

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

50.2 203 4610

0.986 U 24 20.3

1.04 J PW 21.2 270

0.404 J PW 17.5 30.6

0.986 U 0.952 J P 2.27 J P

0.493 U 0.408 J P 2.23 J P

0.247 U 3.92 4.46

0.493 U 1.3 J P 5.83

0.247 U 4.06 3.71

0.493 U 0.937 J P 4.18

0.986 U 1.09 J P 0.918 J PW

0.247 U 0.534 J PW 4.1 J W

0.493 U 0.87 J PW 1.53 J P

0.247 U 8.9 7.59

0.142 J 14.6 10.6

0.197 U 1.68 0.277 U

0.419 U A 0.194 UJ AW 1.15 UJ AW

2.54 J PW 46.2 827

0.563 J PW 32.3 J W 77.4

0.493 U 11.7 67.4

0.431 J PW 92.9 88.3 J W

0.247 U 7.16 J W 15.4

0.664 J PW 124 J W 104 J W

0.197 U 4.52 J W 0.885 J W

0.922 J AW 39 J W 33.4 J W

94.8 92.2 89.0 95.8

NG/KG NG/KG NG/KG NG/KG

NM NM NM NM

8/9/2011 8/9/2011 8/9/2011 8/10/2011

31102123010 31102123002 31102123001 31102123016

IOA-SS-EU37-0002-A IOA-SS-EU38-0002 IOA-SS-EU39-0002 IOA-SS-EU43-0002

 4 of 5  9/22/2011 



PROJ_NO:  02073 NSAMPLE

SDG:  31102123 LAB_ID

FRACTION:  DIOX SAMP_DATE

MEDIA:  SOIL QC_TYPE

UNITS

PCT_SOLIDS

DUP_OF

TOTAL TCDD

TOTAL TCDF

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

PARAMETER

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

RESULT VQL QLCD RESULT VQL QLCD

768

6.39

31

3.96

0.99 U

0.349 J PW

0.744 J P

0.814 J P

1.06 J P

0.791 J PW

0.366 J PW

0.318 J P

0.353 J PW

2.31 J P

3.58

0.492 J PW

4.15 0.428 UJ AW

73.2

9.82

7.67 J GW

24 J W

2.77 J W

34.1 J W

0.901 J W

8.15 J W

95.8 91.8

NG/KG NG/KG

NM NM

8/10/2011 8/10/2011

31102123016 31102123013

IOA-SS-EU43-0002-A IOA-SS-EU46-0002

 5 of 5  9/22/2011 



APPENDIX C 
 

ANALYTICAL DATA 
  



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

M+P-XYLENES

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

TRANS-1,2-DICHLOROETHENE

3 3 32 3 33 32 22 2 2

1 1 10 1 11 10 00 0 0

19970313 19970313 1997031320110809 19970312 1997031219970312 1997031220110809 2011080920110809 20110809 20110809

NORMAL ORIG AVGNORMAL ORIG DUPAVG NORMALORIG DUPAVG NORMAL NORMAL

B116-OSB3AA B116-OSB4AA B116-OSB4AA-

AVG

IOA-SS-EU04-

0002

B116-OSB1AA B116-OSB1AA-

D

B116-OSB1AA-

AVG

B116-OSB2AAIOA-SS-EU01-

0002

IOA-SS-EU01-

0002-D

IOA-SS-EU01-

0002-AVG

IOA-SS-EU02-

0002

IOA-SS-EU03-

0002

B116-MW-03 B116-MW-04 B116-MW-04IOA-SS-EU04 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02IOA-SS-EU01 IOA-SS-EU01IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03

EU05 EU05 EU05EU04 EU05 EU05EU05 EU05EU01 EU01EU01 EU02 EU03

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH 3 3 32 3 33 32 22 2 2

1 1 10 1 11 10 00 0 0

19970313 19970313 1997031320110809 19970312 1997031219970312 1997031220110809 2011080920110809 20110809 20110809

NORMAL ORIG AVGNORMAL ORIG DUPAVG NORMALORIG DUPAVG NORMAL NORMAL

B116-OSB3AA B116-OSB4AA B116-OSB4AA-

AVG

IOA-SS-EU04-

0002

B116-OSB1AA B116-OSB1AA-

D

B116-OSB1AA-

AVG

B116-OSB2AAIOA-SS-EU01-

0002

IOA-SS-EU01-

0002-D

IOA-SS-EU01-

0002-AVG

IOA-SS-EU02-

0002

IOA-SS-EU03-

0002

B116-MW-03 B116-MW-04 B116-MW-04IOA-SS-EU04 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02IOA-SS-EU01 IOA-SS-EU01IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03

EU05 EU05 EU05EU04 EU05 EU05EU05 EU05EU01 EU01EU01 EU02 EU03

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS 5900 U 8450 U 11000 U 6600 U 11000 U 12000 U 12000 U

C5-C8 ALIPHATICS (WEIGHTED 0.5) 2900 U 4250 U 5600 U 3300 U 5700 U 5900 U 5900 U

C5-C8 ALIPHATICS-UNADJ

C9-C10 AROMATICS 2900 U 4250 U 5600 U 3300 U 5800 U 5900 U 5900 U

C9-C10 AROMATICS (WEIGHTED 1.0) 3000 U 4300 U 5600 U 3300 U 5800 U 5900 U 5900 U

C9-C12 ALIPHATICS 14000 U 18000 U 22000 U 1700 U 2900 U 3000 U 3000 U

C9-C12 ALIPHATICS (WEIGHTED 0.05) 720 U 910 U 1100 U 83 U 140 U 150 U 150 U

C9-C12 ALIPHATICS-UNADJ

METHYL TERT-BUTYL ETHER 11 U 11 U 11 U 11 U 11 U 11 U 11 U

O-XYLENE 1500 U 2150 U 2800 U 1700 U 2900 U 3000 U 3000 U

TOTAL XYLENES 1500 U 2150 U 2800 U 1700 U 2900 U 3000 U 3000 U

VOLATILE PETROLEUM 

HYDROCARBONS

SEMIVOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE 20 UJ 19.5 UJ 19 UJ 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH 3 3 32 3 33 32 22 2 2

1 1 10 1 11 10 00 0 0

19970313 19970313 1997031320110809 19970312 1997031219970312 1997031220110809 2011080920110809 20110809 20110809

NORMAL ORIG AVGNORMAL ORIG DUPAVG NORMALORIG DUPAVG NORMAL NORMAL

B116-OSB3AA B116-OSB4AA B116-OSB4AA-

AVG

IOA-SS-EU04-

0002

B116-OSB1AA B116-OSB1AA-

D

B116-OSB1AA-

AVG

B116-OSB2AAIOA-SS-EU01-

0002

IOA-SS-EU01-

0002-D

IOA-SS-EU01-

0002-AVG

IOA-SS-EU02-

0002

IOA-SS-EU03-

0002

B116-MW-03 B116-MW-04 B116-MW-04IOA-SS-EU04 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02IOA-SS-EU01 IOA-SS-EU01IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03

EU05 EU05 EU05EU04 EU05 EU05EU05 EU05EU01 EU01EU01 EU02 EU03

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE 53 J 47.5 J 42 J 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

ACENAPHTHYLENE 20 UJ 19.5 UJ 19 UJ 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

ANTHRACENE 140 J 112 J 83 J 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

BAP EQUIVALENT-HALFND 445 J 373 J 301 J 94 UJ 164 J 227 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

BAP EQUIVALENT-POS 445 J 373 J 301 J 94 UJ 5.3 J 122 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

BENZO(A)ANTHRACENE 340 J 290 J 240 J 94 UJ 53 J 110 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

BENZO(A)PYRENE 310 J 260 J 210 J 94 UJ 97 UJ 97 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

BENZO(B)FLUORANTHENE 400 J 340 J 280 J 94 UJ 97 UJ 130 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

BENZO(G,H,I)PERYLENE 150 J 109 J 68 J 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

BENZO(K)FLUORANTHENE 180 J 145 J 110 J 94 UJ 97 UJ 100 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE 350 J 280 J 210 J 94 UJ 97 UJ 140 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

DIBENZO(A,H)ANTHRACENE 45 J 37 J 29 J 190 UJ 190 UJ 190 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE 760 J 620 J 480 J 94 UJ 76 J 250 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

FLUORENE 54 J 48 J 42 J 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE 140 J 112 J 85 J 190 UJ 190 UJ 190 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

ISOPHORONE

NAPHTHALENE 20 UJ 19.5 UJ 19 UJ 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 4 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH 3 3 32 3 33 32 22 2 2

1 1 10 1 11 10 00 0 0

19970313 19970313 1997031320110809 19970312 1997031219970312 1997031220110809 2011080920110809 20110809 20110809

NORMAL ORIG AVGNORMAL ORIG DUPAVG NORMALORIG DUPAVG NORMAL NORMAL

B116-OSB3AA B116-OSB4AA B116-OSB4AA-

AVG

IOA-SS-EU04-

0002

B116-OSB1AA B116-OSB1AA-

D

B116-OSB1AA-

AVG

B116-OSB2AAIOA-SS-EU01-

0002

IOA-SS-EU01-

0002-D

IOA-SS-EU01-

0002-AVG

IOA-SS-EU02-

0002

IOA-SS-EU03-

0002

B116-MW-03 B116-MW-04 B116-MW-04IOA-SS-EU04 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02IOA-SS-EU01 IOA-SS-EU01IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03

EU05 EU05 EU05EU04 EU05 EU05EU05 EU05EU01 EU01EU01 EU02 EU03

PENTACHLOROPHENOL

PHENANTHRENE 510 J 410 J 310 J 94 UJ 97 UJ 120 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

PHENOL

PYRENE 630 J 505 J 380 J 94 UJ 64 J 210 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

TOTAL PAHS 4060 J 3320 J 2570 J 105 UJ 193 J 1160 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016 7.8 U 7.65 U 7.5 U 7.3 U 7.7 U 7.4 U

AROCLOR-1221 7.8 U 7.65 U 7.5 U 7.3 U 7.7 U 7.4 U

AROCLOR-1232 7.8 U 7.65 U 7.5 U 7.3 U 7.7 U 7.4 U

AROCLOR-1242 7.8 U 7.65 U 7.5 U 7.3 U 7.7 U 7.4 U

AROCLOR-1248 7.8 U 7.65 U 7.5 U 7.3 U 7.7 U 7.4 U

AROCLOR-1254 7.8 U 7.65 U 7.5 U 7.3 U 7.7 U 7.4 U

AROCLOR-1260 27 J 17 J 7 J 7.3 U 9.5 J 7.3 J

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR 27 J 17 J 7 J 7.3 U 9.5 J 7.3 J

TOXAPHENE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 5 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH 3 3 32 3 33 32 22 2 2

1 1 10 1 11 10 00 0 0

19970313 19970313 1997031320110809 19970312 1997031219970312 1997031220110809 2011080920110809 20110809 20110809

NORMAL ORIG AVGNORMAL ORIG DUPAVG NORMALORIG DUPAVG NORMAL NORMAL

B116-OSB3AA B116-OSB4AA B116-OSB4AA-

AVG

IOA-SS-EU04-

0002

B116-OSB1AA B116-OSB1AA-

D

B116-OSB1AA-

AVG

B116-OSB2AAIOA-SS-EU01-

0002

IOA-SS-EU01-

0002-D

IOA-SS-EU01-

0002-AVG

IOA-SS-EU02-

0002

IOA-SS-EU03-

0002

B116-MW-03 B116-MW-04 B116-MW-04IOA-SS-EU04 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02IOA-SS-EU01 IOA-SS-EU01IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03

EU05 EU05 EU05EU04 EU05 EU05EU05 EU05EU01 EU01EU01 EU02 EU03

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM 4400 4600 4800 5400 6600 4400

ANTIMONY 0.15 U 0.13 U 0.11 U 0.084 U 0.13 U 0.1 U

ARSENIC 1.5 1.6 1.7 1 1.1 1.7 2 1.8 1.6 0.98 1.29

BARIUM 17 17.5 18 17 16 14 12.5 13.6 14.8 22.4 22

BERYLLIUM 0.44 0.312 0.37 U 0.3 U 0.25 U 0.3 U

CADMIUM 0.28 U 0.24 U 0.2 U 0.15 U 0.2 U 0.17 U 0.05 U 0.0275 0.03 0.04 U 0.055 U

CALCIUM 1500 J 1500 J 1500 J 1100 J 940 J 1000 J

CHROMIUM 5.5 5.6 5.7 5.9 15 7.4 7.8 6.45 5.1 7.2 7.95

COBALT 3.2 3.15 3.1 2.8 3.5 2.9

COPPER 7.7 7.75 7.8 4.8 5.8 5.2

IRON 9800 10400 11000 9600 12000 11000

LEAD 16 J 15 J 14 J 6 J 9 J 5.3 J 7.3 7.5 7.7 6.3 10.6 4.6 4.9

MAGNESIUM 1600 J 1650 J 1700 J 1700 J 2000 J 1400 J

MANGANESE 310 J 290 J 270 J 140 J 180 J 160 J

MERCURY 0.02 J 0.016 J 0.012 J 0.0052 J 0.009 J 0.0019 J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

NICKEL 4.7 4.7 4.7 4.3 14 5.2

POTASSIUM 330 345 360 500 280 370

SELENIUM 0.87 0.745 J 0.62 J 0.67 J 0.72 0.65 J 0.19 U 0.185 U 0.18 U 0.2 U 0.225 U

SILVER 0.084 U 0.0795 U 0.075 U 0.069 U 0.069 U 0.068 U 0.07 U 0.065 U 0.06 U 0.07 U 0.07 U

SODIUM 50 J 51 J 52 J 51 J 39 J 52 J

THALLIUM 0.39 0.222 0.11 U 0.077 U 0.14 U 0.076 U

VANADIUM 12 12 12 13 13 14

ZINC 29 29 29 21 25 22

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE 15 13 11 11 15 11

PERCENT SOLIDS

TOTAL SOLIDS

MISCELLANEOUS PARAMETERS 

(MG/KG)

CYANIDE

EPH MADEP (UG/KG)

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 6 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH 3 3 32 3 33 32 22 2 2

1 1 10 1 11 10 00 0 0

19970313 19970313 1997031320110809 19970312 1997031219970312 1997031220110809 2011080920110809 20110809 20110809

NORMAL ORIG AVGNORMAL ORIG DUPAVG NORMALORIG DUPAVG NORMAL NORMAL

B116-OSB3AA B116-OSB4AA B116-OSB4AA-

AVG

IOA-SS-EU04-

0002

B116-OSB1AA B116-OSB1AA-

D

B116-OSB1AA-

AVG

B116-OSB2AAIOA-SS-EU01-

0002

IOA-SS-EU01-

0002-D

IOA-SS-EU01-

0002-AVG

IOA-SS-EU02-

0002

IOA-SS-EU03-

0002

B116-MW-03 B116-MW-04 B116-MW-04IOA-SS-EU04 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02IOA-SS-EU01 IOA-SS-EU01IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03

EU05 EU05 EU05EU04 EU05 EU05EU05 EU05EU01 EU01EU01 EU02 EU03

C11-C22 AROMATICS 160000 J 92800 J 51000 UJ 33000 U 39000 U 14000 U 21500 U

C11-C22 AROMATICS (WEIGHTED 1.0) 160000 J 92800 J 51000 UJ 33000 U 39000 U 14000 U 21500 U

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS 410000 J 325000 J 240000 J 28000 J 110000 6000 U 5750 UJ

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

2100 J 1650 J 1200 J 140 J 550 30 U 28.5 UJ

C9-C18 ALIPHATICS 190000 J 126000 J 62000 J 20000 U 12000 U 5000 U 6900 UJ

C9-C18 ALIPHATICS (WEIGHTED 0.05) 9300 J 6200 J 3100 J 980 U 580 U 250 U 345 UJ

EXTRACTABLE PETROLEUM 

HYDROCARBONS

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

TEQ

TEQ HALFND

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 7 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.2 U 5.2 U 4.6 U

4.2 U 5.2 U 4.6 U

190 U 260 U 260 U 270 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

17.1 J 21 R 7.4 J 23 R

4.4 U 21 U 26 U 23 U

4.4 U 21 R 26 R 23 R

78.6 J 29 J 87 48

5.5 U 0.88 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 UJ 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

5.5 U 0.88 UJ 4.2 U 5.2 U 4.6 U

1000 U 4.2 U 5.2 U 4.6 U

4.4 U 21 U 26 U 23 U

4.4 UJ 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

5.5 U 0.88 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

5.5 U 1 J 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

10.5 1 0.5 1 12 2 1.5 0.5 13 2

0.50 0.5 0 0.5 0.50 0 0.5 0 0.51 1

2002110420021104 20021104 20021104 20021104 2003071620110809 20110809 20031015 20021104 2002110419970313 19990614

NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALDUP NORMAL

SB07-310-NSO-

1104020

SB07-308-NSO-

1104025

SB07-308-NSO-

1104020

SB07-309-NSO-

1104025

SB07-309-NSO-

1104020

SB07-310-NSO-

0716030

IOA-SS-EU06-

0002

IOA-SS-EU07-

0002

SB07-339-NSO-

101503

SB07-307-NSO-

1104025

SB07-307-NSO-

1104020

B116-OSB4AA-

D

B14SB09AA

SB07-310SB07-308 SB07-308 SB07-309 SB07-309 SB07-310IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307B116-MW-04 B14-SB-09

EU08EU08 EU08 EU08 EU08 EU08EU06 EU07 EU07 EU08 EU08EU05 EU05

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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INDUSTRIAL OPERATIONS AREA
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C5-C8 ALIPHATICS-UNADJ

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

C9-C12 ALIPHATICS-UNADJ

METHYL TERT-BUTYL ETHER

O-XYLENE

TOTAL XYLENES

VOLATILE PETROLEUM 

HYDROCARBONS

SEMIVOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

10.5 1 0.5 1 12 2 1.5 0.5 13 2

0.50 0.5 0 0.5 0.50 0 0.5 0 0.51 1

2002110420021104 20021104 20021104 20021104 2003071620110809 20110809 20031015 20021104 2002110419970313 19990614

NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALDUP NORMAL

SB07-310-NSO-

1104020

SB07-308-NSO-

1104025

SB07-308-NSO-

1104020

SB07-309-NSO-

1104025

SB07-309-NSO-

1104020

SB07-310-NSO-

0716030

IOA-SS-EU06-

0002

IOA-SS-EU07-

0002

SB07-339-NSO-

101503

SB07-307-NSO-

1104025

SB07-307-NSO-

1104020

B116-OSB4AA-

D

B14SB09AA

SB07-310SB07-308 SB07-308 SB07-309 SB07-309 SB07-310IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307B116-MW-04 B14-SB-09

EU08EU08 EU08 EU08 EU08 EU08EU06 EU07 EU07 EU08 EU08EU05 EU05

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

4.4 U 4.2 U 5.2 U 4.6 U

12000 U 5290

5900 U

5900 U 1000 U

5900 U

3000 U 1870

150 U

11 U 4.4 U

3000 U 520 U 4.2 U 5.2 U 4.6 U

3000 U 520 U 4.2 U 5.2 U 4.6 U

7160

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

760 UJ 520 U 520 U 540 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

360 U 190 U 19 UJ 94 UJ 260 U 260 U 270 U

190 UJ 260 U 260 U 270 U

190 U 520 U 520 U 540 U

190 U 260 U 260 U 270 U

190 U

190 U 260 U 260 U 270 U

190 U 520 U 520 U 540 U

760 UJ 520 U 520 U 540 U

190 UJ 260 U 260 U 270 U

190 UJ 520 U 520 U 540 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 9 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

10.5 1 0.5 1 12 2 1.5 0.5 13 2

0.50 0.5 0 0.5 0.50 0 0.5 0 0.51 1

2002110420021104 20021104 20021104 20021104 2003071620110809 20110809 20031015 20021104 2002110419970313 19990614

NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALDUP NORMAL

SB07-310-NSO-

1104020

SB07-308-NSO-

1104025

SB07-308-NSO-

1104020

SB07-309-NSO-

1104025

SB07-309-NSO-

1104020

SB07-310-NSO-

0716030

IOA-SS-EU06-

0002

IOA-SS-EU07-

0002

SB07-339-NSO-

101503

SB07-307-NSO-

1104025

SB07-307-NSO-

1104020

B116-OSB4AA-

D

B14SB09AA

SB07-310SB07-308 SB07-308 SB07-309 SB07-309 SB07-310IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307B116-MW-04 B14-SB-09

EU08EU08 EU08 EU08 EU08 EU08EU06 EU07 EU07 EU08 EU08EU05 EU05

190 U 260 U 260 U 270 U

190 UJ 260 U 260 U 270 U

260 U 260 U 270 U

190 U 520 U 520 U 540 U

760 U 520 U 520 U 540 U

360 U 190 U 34 J 94 UJ 260 U 260 U 270 U

360 U 190 U 94 J 94 UJ 260 U 260 U 270 U

360 U 190 U 86 J 94 UJ 260 U 260 U 74 J

360 U 190 U 501 J 161 J 96.7 J 52.3 J 621 J

360 U 190 U 501 J 4.1 J 69.3 J 51 J 621 J

360 U 190 U 380 J 41 J 260 U 29 J 310

360 U 190 U 360 J 94 UJ 56 30 J 400

360 U 190 U 430 J 94 UJ 38 J 59 J 610

360 U 190 U 120 J 94 UJ 260 U 260 U 280

360 U 190 U 130 J 94 UJ 260 U 260 U 230 J

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 79 J

360 U 190 U 370 J 94 UJ 260 U 39 J 420

360 U 190 U 47 J 190 UJ 9.5 J 7.3 J 95

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

360 U 17.7 J 430 J 94 UJ 49 J 65 J 810

360 U 190 U 30 J 94 UJ 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

760 UJ 260 U 260 U 270 U

190 U 260 U 260 U 270 U

360 U 190 U 110 J 190 UJ 260 U 49 J 310

190 U 260 U 260 U 270 U

360 U 190 U 11 J 94 UJ 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 10 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

10.5 1 0.5 1 12 2 1.5 0.5 13 2

0.50 0.5 0 0.5 0.50 0 0.5 0 0.51 1

2002110420021104 20021104 20021104 20021104 2003071620110809 20110809 20031015 20021104 2002110419970313 19990614

NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALDUP NORMAL

SB07-310-NSO-

1104020

SB07-308-NSO-

1104025

SB07-308-NSO-

1104020

SB07-309-NSO-

1104025

SB07-309-NSO-

1104020

SB07-310-NSO-

0716030

IOA-SS-EU06-

0002

IOA-SS-EU07-

0002

SB07-339-NSO-

101503

SB07-307-NSO-

1104025

SB07-307-NSO-

1104020

B116-OSB4AA-

D

B14SB09AA

SB07-310SB07-308 SB07-308 SB07-309 SB07-309 SB07-310IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307B116-MW-04 B14-SB-09

EU08EU08 EU08 EU08 EU08 EU08EU06 EU07 EU07 EU08 EU08EU05 EU05

760 UJ 520 U 11 U 11 U 11 U

360 U 190 U 200 J 94 UJ 260 U 260 U 440

190 U 260 U 260 U 270 U

360 U 25 J 480 J 94 UJ 36 J 57 J 640

360 U 42.7 J 3310 J 41 J 188 J 335 J 4620 J

1.7 U 1.7 U 1.7 U

1.7 U 2.1 1.7 U

1.7 U 18 31 J

0.83 U 0.85 U 0.84 U

0.83 U 0.85 U 0.84 U

0.83 U 8.4 J 0.84 U

18 U 7.6 U 26 U 26 U 26 U 26 U 27 U 26 U 26 U 26 U

18 U 7.6 U 26 U 26 U 26 U 26 U 27 U 26 U 26 U 26 U

18 U 7.6 U 26 U 26 U 26 U 26 U 27 U 26 U 26 U 26 U

18 U 7.6 U 26 U 26 U 26 U 26 U 27 U 26 U 26 U 26 U

18 U 7.6 U 26 U 26 U 26 U 26 U 27 U 26 U 26 U 26 U

18 U 7.6 U 26 U 26 U 26 U 26 U 27 U 26 U 26 U 26 U

18 U 150 290 96 J 20 J 1800 160 250 220 170

0.83 U 0.85 U 0.84 U

0.83 U 0.85 U 0.84 U

1.7 U 1.7 U 1.7 U

0.83 U 0.85 U 0.84 U

1.7 U 1.7 U 1.7 U

1.7 U 1.7 U 1.7 U

1.7 U 1.7 U 1.7 U

1.7 U 1.7 U 1.7 U

1.7 U 1.7 U 1.7 U

0.83 U 0.85 U 0.84 U

0.83 U 6.1 0.84 U

0.83 U 0.91 J 0.84 U

0.83 U 0.85 U 0.84 U

8.3 U 8.5 U 8.4 U

18 U 150 290 96 J 20 J 1800 160 250 220 170

26 U 27 U 26 U

23 U 22 U 21 U

23 U 22 U 21 U

91 U 90 U 85 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 11 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PERCENT SOLIDS

TOTAL SOLIDS

MISCELLANEOUS PARAMETERS 

(MG/KG)

CYANIDE

EPH MADEP (UG/KG)

10.5 1 0.5 1 12 2 1.5 0.5 13 2

0.50 0.5 0 0.5 0.50 0 0.5 0 0.51 1

2002110420021104 20021104 20021104 20021104 2003071620110809 20110809 20031015 20021104 2002110419970313 19990614

NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALDUP NORMAL

SB07-310-NSO-

1104020

SB07-308-NSO-

1104025

SB07-308-NSO-

1104020

SB07-309-NSO-

1104025

SB07-309-NSO-

1104020

SB07-310-NSO-

0716030

IOA-SS-EU06-

0002

IOA-SS-EU07-

0002

SB07-339-NSO-

101503

SB07-307-NSO-

1104025

SB07-307-NSO-

1104020

B116-OSB4AA-

D

B14SB09AA

SB07-310SB07-308 SB07-308 SB07-309 SB07-309 SB07-310IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307B116-MW-04 B14-SB-09

EU08EU08 EU08 EU08 EU08 EU08EU06 EU07 EU07 EU08 EU08EU05 EU05

91 U 90 U 85 U

46 U 45 U 42 U

46 U 45 U 42 U

91 U 90 U 85 U

14 U 13 U 13 U

9100 U 9000 U 8500 U

9100 U 9000 U 8500 U

7890 5500 7400 2800 J 7500 J 8100 J

6.4 U 0.23 U 0.13 U 0.46 J 1.3 0.92

1.6 2 0.89 2.4 5.2 3.4 2.9 4.5

21.5 25.1 19 19 15 U 17 U 18 U 8.7 J

0.54 U 0.36 0.36 0.33 U 0.31 U 0.38 U

0.07 U 0.54 U 0.25 U 0.37 0.19 J 0.4 J 0.56 J 0.62 U

1620 J 1600 J 1100 J 320 1200 1100

8.7 8.5 6.9 9.5 5.8 12 11 5.5

5.4 U 2.7 5.5 1.9 U 7.4 6.3 J

3.7 J 5 11 3.2 15 12

9740 11000 17000 10000 15000 15000

5.2 12 16 J 11 J 6.8 40 25 6

1100 1600 J 2900 J 540 3500 3000

113 170 J 330 J 68 350 370

0.02 U 0.038 UJ 0.0073 J 0.006 J 0.0041 J 0.0061 J 0.024 J 0.05 U

4.3 U 4.2 9.1 3.6 J 13 12

540 U 290 400 660 J 460 J 520 J

0.25 U 11 U 0.62 J 0.58 J 0.62 U 0.48 J 0.65 UJ 0.62 UJ

0.07 U 1.1 U 0.1 U 0.061 U 0.12 UJ 0.13 UJ 0.13 UJ 0.12 UJ

540 U 59 J 40 J 58 U 87 U 89 U

1.5 U 0.068 U 0.077 U 0.62 UJ 0.67 UJ 0.65 UJ

18.2 13 18 19 20 24

22.7 27 44 13 43 97

14 11 5.6 6 4.2 6.9 7.6 5.5 7.3 6.1 6.2

93.4 87.6 89 94.6

0.92 U 1.1 U 0.94 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 12 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

TEQ

TEQ HALFND

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

10.5 1 0.5 1 12 2 1.5 0.5 13 2

0.50 0.5 0 0.5 0.50 0 0.5 0 0.51 1

2002110420021104 20021104 20021104 20021104 2003071620110809 20110809 20031015 20021104 2002110419970313 19990614

NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALDUP NORMAL

SB07-310-NSO-

1104020

SB07-308-NSO-

1104025

SB07-308-NSO-

1104020

SB07-309-NSO-

1104025

SB07-309-NSO-

1104020

SB07-310-NSO-

0716030

IOA-SS-EU06-

0002

IOA-SS-EU07-

0002

SB07-339-NSO-

101503

SB07-307-NSO-

1104025

SB07-307-NSO-

1104020

B116-OSB4AA-

D

B14SB09AA

SB07-310SB07-308 SB07-308 SB07-309 SB07-309 SB07-310IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307B116-MW-04 B14-SB-09

EU08EU08 EU08 EU08 EU08 EU08EU06 EU07 EU07 EU08 EU08EU05 EU05

29000 U 10000 UJ 51000 U 53000 U 54000 U

29000 U

5500 UJ 10000 U 51000 U 13000 J 54000 U

27 UJ

8800 UJ 10000 U 51000 U 53000 U 54000 U

440 UJ

10000 U

415

13.9

15.9

8.14

0.883 U

0.314 J

0.51 J

0.598 J

0.519 J

0.36 J

0.883 U

0.221 U

1.49 J

0.998 J

1.02 J

0.177 U

0.371 U

1.05 J

1.32 J

35.5

19.9

5.16 J

12.2 J

0.569 J

12.3 J

0.36 J

2.67 J

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 13 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

0.5 U

0.6 U

0.6 U

0.4 U

0.5 U

1 U

0.6 U

0.6 U

0.6 U

0.8 U

2 U

2 U

1 U

51 UJ

5.5 U 260 U 0.6 U

0.7 U

0.9 U

0.6 U

0.4 U

0.5 U

0.9 U

1 U

1 U

0.6 U

0.6 U

0.6 U

0.6 U

0.8 J 260 U 0.5 U

1000 U 1 U

13 UJ

1 U

0.6 UJ

4 J 790 U 0.7 U

0.6 U

3 J 1000 U 1 U

0.6 U

1 2 2 21.5 2 3 2 21 2 1 2

0 0 0 00.5 0 1 1 00 1 0 1

20010515 20110811 20110809 2011080920031015 20110809 19970313 19990614 2011081020030716 20030716 20030716 20030716

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB11-201-NSO-

0515010

IOA-SS-EU12-

0002

IOA-SS-EU13-

0002

IOA-SS-EU14-

0002

SB07-340-NSO-

101503

IOA-SS-EU09-

0002

B116-OSB5AA B14SB08AA IOA-SS-EU10-

0002

SB07-330-NSO-

0716030

SB07-330-NSO-

0716031

SB07-331-NSO-

0716030

SB07-331-NSO-

0716031

SB11-201 IOA-SS-EU12 IOA-SS-EU13 IOA-SS-EU14SB07-340 IOA-SS-EU09 B116-MW-05 B14-SB-08 IOA-SS-EU10SB07-330 SB07-330 SB07-331 SB07-331

EU11 EU12 EU13 EU14EU08 EU09 EU10 EU10 EU10EU08 EU08 EU08 EU08

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 14 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C5-C8 ALIPHATICS-UNADJ

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

C9-C12 ALIPHATICS-UNADJ

METHYL TERT-BUTYL ETHER

O-XYLENE

TOTAL XYLENES

VOLATILE PETROLEUM 

HYDROCARBONS

SEMIVOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

1 2 2 21.5 2 3 2 21 2 1 2

0 0 0 00.5 0 1 1 00 1 0 1

20010515 20110811 20110809 2011080920031015 20110809 19970313 19990614 2011081020030716 20030716 20030716 20030716

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB11-201-NSO-

0515010

IOA-SS-EU12-

0002

IOA-SS-EU13-

0002

IOA-SS-EU14-

0002

SB07-340-NSO-

101503

IOA-SS-EU09-

0002

B116-OSB5AA B14SB08AA IOA-SS-EU10-

0002

SB07-330-NSO-

0716030

SB07-330-NSO-

0716031

SB07-331-NSO-

0716030

SB07-331-NSO-

0716031

SB11-201 IOA-SS-EU12 IOA-SS-EU13 IOA-SS-EU14SB07-340 IOA-SS-EU09 B116-MW-05 B14-SB-08 IOA-SS-EU10SB07-330 SB07-330 SB07-331 SB07-331

EU11 EU12 EU13 EU14EU08 EU09 EU10 EU10 EU10EU08 EU08 EU08 EU08

0.9 U

0.7 U

0.5 U

48000 J 17100

24000 J

5600 U 1060

5600 U

32000 J 3200

1600 J

11 U 790 U

2800 U 520 U 0.8 U

2800 U 520 U 0.8 U

21400

24 U

57 U

64 U

57 U

63 U

59 U

180 UJ

38 U

51 U

48 U

63 U

11 J 360 U 410 U 24 U 90 UJ 20 UJ

69 U

39 U

64 U

52 U

33 U

51 U

46 U

48 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 15 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

1 2 2 21.5 2 3 2 21 2 1 2

0 0 0 00.5 0 1 1 00 1 0 1

20010515 20110811 20110809 2011080920031015 20110809 19970313 19990614 2011081020030716 20030716 20030716 20030716

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB11-201-NSO-

0515010

IOA-SS-EU12-

0002

IOA-SS-EU13-

0002

IOA-SS-EU14-

0002

SB07-340-NSO-

101503

IOA-SS-EU09-

0002

B116-OSB5AA B14SB08AA IOA-SS-EU10-

0002

SB07-330-NSO-

0716030

SB07-330-NSO-

0716031

SB07-331-NSO-

0716030

SB07-331-NSO-

0716031

SB11-201 IOA-SS-EU12 IOA-SS-EU13 IOA-SS-EU14SB07-340 IOA-SS-EU09 B116-MW-05 B14-SB-08 IOA-SS-EU10SB07-330 SB07-330 SB07-331 SB07-331

EU11 EU12 EU13 EU14EU08 EU09 EU10 EU10 EU10EU08 EU08 EU08 EU08

45 U

42 U

150 U

45 U

82 U

58 J 360 U 410 U 44 U 90 UJ 16 J

19 UJ 360 U 410 U 37 U 90 UJ 20 J

91 J 360 U 410 U 24 U 90 UJ 47 J

346 J 360 U 410 U 79.9 J 185 J 257 J

346 J 360 U 410 U 79.9 J 86 J 257 J

270 J 360 U 410 U 52 J 99 J 200 J

240 J 360 U 410 U 37 J 66 J 170 J

340 J 360 U 410 U 89 J 100 J 240 J

95 J 360 U 410 U 49 J 90 UJ 100 J

110 J 360 U 410 U 96 J 53 UJ 110 J

31 U

43 U

89 J

39 U

30 U

280 J 360 U 410 U 94 J 91 J 200 J

35 J 360 U 410 U 23 J 180 UJ 32 J

36 U

27 U

26 U

36 J

20 UJ

580 J 360 U 410 U 130 J 150 J 370 J

52 J 360 U 410 U 44 U 90 UJ 19 J

39 U

84 U

120 U

62 U

87 J 360 U 410 U 47 J 180 UJ 100 J

43 U

16 J 360 U 410 U 29 U 90 UJ 20 UJ

70 U

42 U

26 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 16 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

1 2 2 21.5 2 3 2 21 2 1 2

0 0 0 00.5 0 1 1 00 1 0 1

20010515 20110811 20110809 2011080920031015 20110809 19970313 19990614 2011081020030716 20030716 20030716 20030716

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB11-201-NSO-

0515010

IOA-SS-EU12-

0002

IOA-SS-EU13-

0002

IOA-SS-EU14-

0002

SB07-340-NSO-

101503

IOA-SS-EU09-

0002

B116-OSB5AA B14SB08AA IOA-SS-EU10-

0002

SB07-330-NSO-

0716030

SB07-330-NSO-

0716031

SB07-331-NSO-

0716030

SB07-331-NSO-

0716031

SB11-201 IOA-SS-EU12 IOA-SS-EU13 IOA-SS-EU14SB07-340 IOA-SS-EU09 B116-MW-05 B14-SB-08 IOA-SS-EU10SB07-330 SB07-330 SB07-331 SB07-331

EU11 EU12 EU13 EU14EU08 EU09 EU10 EU10 EU10EU08 EU08 EU08 EU08

310 U

400 J 360 U 410 U 85 J 63 J 190 J

70 U

480 J 360 U 410 U 140 J 170 J 300 J

3140 J 360 U 410 U 842 J 739 J 2110 J

3.4 U

8.6 J

20 J

1.7 U

1.7 U

9.3

25 U 26 U 26 U 26 U 25 U 38 U 400 U 34 U 7.2 U 8.2 U

25 U 26 U 26 U 26 U 25 U 38 U 400 U 69 U 7.2 U 8.2 U

25 U 26 U 26 U 26 U 25 U 38 U 400 U 34 U 7.2 U 8.2 U

25 U 26 U 26 U 26 U 25 U 38 U 400 U 34 U 7.2 U 8.2 U

25 U 26 U 26 U 26 U 25 U 38 U 400 U 34 U 7.2 U 8.2 U

25 U 26 U 26 U 26 U 25 U 38 U 400 U 34 U 7.2 U 8.2 U

11 J 31 18 J 26 U 4.1 J 470 12000 440 J 7.2 U 18 J

1.7 U

1.7 U

3.4 U

1.7 U

3.4 U

3.4 U

3.4 U

29 J

3.4 U

1.7 U

7.9

1.7 U

4 J

17 U

11 J 31 18 J 26 U 4.1 J 470 12000 440 J 7.2 U 18 J

170 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 17 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PERCENT SOLIDS

TOTAL SOLIDS

MISCELLANEOUS PARAMETERS 

(MG/KG)

CYANIDE

EPH MADEP (UG/KG)

1 2 2 21.5 2 3 2 21 2 1 2

0 0 0 00.5 0 1 1 00 1 0 1

20010515 20110811 20110809 2011080920031015 20110809 19970313 19990614 2011081020030716 20030716 20030716 20030716

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB11-201-NSO-

0515010

IOA-SS-EU12-

0002

IOA-SS-EU13-

0002

IOA-SS-EU14-

0002

SB07-340-NSO-

101503

IOA-SS-EU09-

0002

B116-OSB5AA B14SB08AA IOA-SS-EU10-

0002

SB07-330-NSO-

0716030

SB07-330-NSO-

0716031

SB07-331-NSO-

0716030

SB07-331-NSO-

0716031

SB11-201 IOA-SS-EU12 IOA-SS-EU13 IOA-SS-EU14SB07-340 IOA-SS-EU09 B116-MW-05 B14-SB-08 IOA-SS-EU10SB07-330 SB07-330 SB07-331 SB07-331

EU11 EU12 EU13 EU14EU08 EU09 EU10 EU10 EU10EU08 EU08 EU08 EU08

5600 6900 J 7600 6600 4900

0.24 4.8 UJ 0.089 U 0.19 U 0.14 U

1.4 3.4 1.2 1.3 1.9

22 23 15 21 16

0.3 U 0.36 0.35 J 0.22 U 0.38

0.3 U 0.48 U 0.19 J 0.25 U 0.18 U

1100 J 1100 J 1400 810 J 1100 J

8.1 11 9.2 8.6 6.3

2.8 6 3.9 1.4 2.5

9.7 6.6 7.1 6.2 4.4

11000 10000 J 13000 6100 11000

36 J 9 23 11 27 J 13 J

1600 J 1600 1900 900 J 1300 J

180 J 210 220 J 75 J 150 J

0.02 J 0.01 0.017 J 0.038 0.0023 J

4.6 5.7 7.2 5.3 4.2

240 430 340 J 260 320

0.65 J 0.96 U 0.76 U 0.88 0.7 J

0.063 U 0.48 U 0.082 U 0.11 J 0.089 U

51 J 96 U 43 J 41 J 60 J

0.37 0.96 U 0.1 U 0.069 U 0.078 U

15 19 15 18 18

37 31 33 25 23

4.3 5.1 4.3 4.9 3.9 14 18 7 19 7

94.1

0.26 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 18 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

TEQ

TEQ HALFND

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

1 2 2 21.5 2 3 2 21 2 1 2

0 0 0 00.5 0 1 1 00 1 0 1

20010515 20110811 20110809 2011080920031015 20110809 19970313 19990614 2011081020030716 20030716 20030716 20030716

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB11-201-NSO-

0515010

IOA-SS-EU12-

0002

IOA-SS-EU13-

0002

IOA-SS-EU14-

0002

SB07-340-NSO-

101503

IOA-SS-EU09-

0002

B116-OSB5AA B14SB08AA IOA-SS-EU10-

0002

SB07-330-NSO-

0716030

SB07-330-NSO-

0716031

SB07-331-NSO-

0716030

SB07-331-NSO-

0716031

SB11-201 IOA-SS-EU12 IOA-SS-EU13 IOA-SS-EU14SB07-340 IOA-SS-EU09 B116-MW-05 B14-SB-08 IOA-SS-EU10SB07-330 SB07-330 SB07-331 SB07-331

EU11 EU12 EU13 EU14EU08 EU09 EU10 EU10 EU10EU08 EU08 EU08 EU08

92000 UJ 10000 U

92000 UJ

400000 J 10000 U

2000 J

120000 J 10000 U

5800 J

10000 U

222 462

20.5 30.4

20.5 60.2

15.6 27.1

2.05 J 1.31 J

0.384 J 0.957 J

5.13 2.22 J

1.33 J 3.03

7.61 2.61 J

0.918 J 1.62 J

2.02 J 0.811 J

1.7 J 0.642 J

1.01 J 0.739 J

17.5 5.19

24.3 6.5

0.366 J 0.623

1.11 J 0.87

13.4 J 6 J

13.4 J 6 J

45.8 124

39.3 59.8

12.8 21.3 J

169 J 57.4 J

10.1 J 6.54 J

225 56.9

2.63 J 4.51 J

52.8 19.6 J

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 19 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

260 U 265 U 270 U 260 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

12 J 17.5 J 23 J 24 R

23 U 22 U 21 U 24 U

23 R 22 R 21 R 24 R

50 J 80 J 110 J 25 J

4.5 U 2.22 J 2.2 J 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

1.3 J 3.8 J 6.3 4.7 U

23 U 22 U 21 U 24 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

1.1 J 3.8 J 6.5 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

1.3 J 3.8 J 6.3 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

1.5 211 0.5 1 12 22 0.5 11

1 1.50.50.5 0 0.5 0.50 00 0 0.50.5

20030716 200307162002110420021104 20021104 20021104 2002110420110809 2011080920110809 20021104 2002110420021104

NORMAL NORMALDUPAVG NORMAL NORMAL NORMALORIG DUPAVG NORMAL ORIGNORMAL

SB07-326-NSO-

0716031

SB07-326-NSO-

0716032

SB07-305-NSO-

1104020-D

SB07-305-NSO-

1104020-AVG

SB07-306-NSO-

1104025

SB07-306-NSO-

1104020

SB07-311-NSO-

1104020

IOA-SS-EU15-

0002

IOA-SS-EU15-

0002-D

IOA-SS-EU15-

0002-AVG

SB07-305-NSO-

1104025

SB07-305-NSO-

1104020

SB07-312-NSO-

1104020

SB07-326 SB07-326SB07-305SB07-305 SB07-306 SB07-306 SB07-311IOA-SS-EU15 IOA-SS-EU15IOA-SS-EU15 SB07-305 SB07-305SB07-312

EU15 EU15EU15EU15 EU15 EU15 EU15EU15 EU15EU15 EU15 EU15EU14

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 20 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C5-C8 ALIPHATICS-UNADJ

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

C9-C12 ALIPHATICS-UNADJ

METHYL TERT-BUTYL ETHER

O-XYLENE

TOTAL XYLENES

VOLATILE PETROLEUM 

HYDROCARBONS

SEMIVOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

1.5 211 0.5 1 12 22 0.5 11

1 1.50.50.5 0 0.5 0.50 00 0 0.50.5

20030716 200307162002110420021104 20021104 20021104 2002110420110809 2011080920110809 20021104 2002110420021104

NORMAL NORMALDUPAVG NORMAL NORMAL NORMALORIG DUPAVG NORMAL ORIGNORMAL

SB07-326-NSO-

0716031

SB07-326-NSO-

0716032

SB07-305-NSO-

1104020-D

SB07-305-NSO-

1104020-AVG

SB07-306-NSO-

1104025

SB07-306-NSO-

1104020

SB07-311-NSO-

1104020

IOA-SS-EU15-

0002

IOA-SS-EU15-

0002-D

IOA-SS-EU15-

0002-AVG

SB07-305-NSO-

1104025

SB07-305-NSO-

1104020

SB07-312-NSO-

1104020

SB07-326 SB07-326SB07-305SB07-305 SB07-306 SB07-306 SB07-311IOA-SS-EU15 IOA-SS-EU15IOA-SS-EU15 SB07-305 SB07-305SB07-312

EU15 EU15EU15EU15 EU15 EU15 EU15EU15 EU15EU15 EU15 EU15EU14

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

0.67 J 1.74 J 2.8 J 4.7 U

0.67 J 1.74 J 2.8 J 4.7 U

260 U 265 U 270 U 260 U

260 UJ 265 UJ 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

520 U 525 U 530 U 530 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

220 J 165 J 110 J 260 U

260 U 265 U 270 U 260 U

520 U 525 U 530 U 530 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

520 U 525 U 530 U 530 U

520 U 525 U 530 U 530 U

260 U 265 U 270 U 260 U

520 U 525 U 530 U 530 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 21 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

1.5 211 0.5 1 12 22 0.5 11

1 1.50.50.5 0 0.5 0.50 00 0 0.50.5

20030716 200307162002110420021104 20021104 20021104 2002110420110809 2011080920110809 20021104 2002110420021104

NORMAL NORMALDUPAVG NORMAL NORMAL NORMALORIG DUPAVG NORMAL ORIGNORMAL

SB07-326-NSO-

0716031

SB07-326-NSO-

0716032

SB07-305-NSO-

1104020-D

SB07-305-NSO-

1104020-AVG

SB07-306-NSO-

1104025

SB07-306-NSO-

1104020

SB07-311-NSO-

1104020

IOA-SS-EU15-

0002

IOA-SS-EU15-

0002-D

IOA-SS-EU15-

0002-AVG

SB07-305-NSO-

1104025

SB07-305-NSO-

1104020

SB07-312-NSO-

1104020

SB07-326 SB07-326SB07-305SB07-305 SB07-306 SB07-306 SB07-311IOA-SS-EU15 IOA-SS-EU15IOA-SS-EU15 SB07-305 SB07-305SB07-312

EU15 EU15EU15EU15 EU15 EU15 EU15EU15 EU15EU15 EU15 EU15EU14

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

520 U 525 U 530 U 530 U

520 U 525 U 530 U 530 U

260 U 260 U 260 U 260 U

260 U 260 U 260 U 260 U

260 U 260 U 260 U 260 U

391 136 J 114 J 92.8 J 83.6 J 124

391 136 J 114 J 92.8 J 73.1 J 124

77 J 78 J 79 J 59 J

330 66 J 63.5 J 61 J 56 J 100

130 J 120 J 110 J 70 J

90 J 68.5 J 47 J 260 U

65 J 56.5 J 48 J 34 J

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

86 J 77 J 68 J 58 J

61 40 J 23.3 J 6.6 J 21 U 24

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

150 J 150 J 150 J 130 J

260 U 260 U 260 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

87 J 72.5 J 58 J 38 J

260 U 265 U 270 U 260 U

140 J 130 J 120 EB 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 22 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

1.5 211 0.5 1 12 22 0.5 11

1 1.50.50.5 0 0.5 0.50 00 0 0.50.5

20030716 200307162002110420021104 20021104 20021104 2002110420110809 2011080920110809 20021104 2002110420021104

NORMAL NORMALDUPAVG NORMAL NORMAL NORMALORIG DUPAVG NORMAL ORIGNORMAL

SB07-326-NSO-

0716031

SB07-326-NSO-

0716032

SB07-305-NSO-

1104020-D

SB07-305-NSO-

1104020-AVG

SB07-306-NSO-

1104025

SB07-306-NSO-

1104020

SB07-311-NSO-

1104020

IOA-SS-EU15-

0002

IOA-SS-EU15-

0002-D

IOA-SS-EU15-

0002-AVG

SB07-305-NSO-

1104025

SB07-305-NSO-

1104020

SB07-312-NSO-

1104020

SB07-326 SB07-326SB07-305SB07-305 SB07-306 SB07-306 SB07-311IOA-SS-EU15 IOA-SS-EU15IOA-SS-EU15 SB07-305 SB07-305SB07-312

EU15 EU15EU15EU15 EU15 EU15 EU15EU15 EU15EU15 EU15 EU15EU14

11 U 11 U 11 U 530 U

62 J 53 J 44 J 85 J

260 U 265 U 270 U 260 U

160 J 155 J 150 J 100 J

391 1370 J 1210 J 1050 J 630 J 124

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

0.85 U 0.85 U 0.82 U

0.85 U 0.85 U 0.82 U

64 J 64 J 0.82 U

26 U 26 U 27 U 26.5 U 26 U 25 U 26 U 26 U 26 U 28 U

26 U 26 U 27 U 26.5 U 26 U 25 U 26 U 26 U 26 U 28 U

26 U 26 U 27 U 26.5 U 26 U 25 U 26 U 26 U 26 U 28 U

26 U 26 U 27 U 26.5 U 26 U 25 U 26 U 26 U 26 U 28 U

26 U 26 U 27 U 26.5 U 26 U 25 U 26 U 26 U 26 U 28 U

26 U 26 U 27 U 26.5 U 26 U 25 U 26 U 26 U 26 U 28 U

170 17 J 230 215 200 170 49 1000 J 1500 12 J

0.85 U 0.85 U 0.82 U

0.85 U 0.85 U 0.82 U

1.7 U 1.7 U 1.6 U

0.85 U 0.85 U 0.82 U

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

0.85 U 0.85 U 0.82 U

52 J 52 J 0.82 U

0.85 U 0.85 U 0.82 U

0.85 U 0.85 U 0.82 U

8.5 U 8.5 U 8.2 U

170 17 J 230 215 200 170 49 1000 J 1500 12 J

27 U 27 U 26 U

21 U 21 U 21 U

21 U 21 U 21 U

85 U 85 U 85 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 23 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PERCENT SOLIDS

TOTAL SOLIDS

MISCELLANEOUS PARAMETERS 

(MG/KG)

CYANIDE

EPH MADEP (UG/KG)

1.5 211 0.5 1 12 22 0.5 11

1 1.50.50.5 0 0.5 0.50 00 0 0.50.5

20030716 200307162002110420021104 20021104 20021104 2002110420110809 2011080920110809 20021104 2002110420021104

NORMAL NORMALDUPAVG NORMAL NORMAL NORMALORIG DUPAVG NORMAL ORIGNORMAL

SB07-326-NSO-

0716031

SB07-326-NSO-

0716032

SB07-305-NSO-

1104020-D

SB07-305-NSO-

1104020-AVG

SB07-306-NSO-

1104025

SB07-306-NSO-

1104020

SB07-311-NSO-

1104020

IOA-SS-EU15-

0002

IOA-SS-EU15-

0002-D

IOA-SS-EU15-

0002-AVG

SB07-305-NSO-

1104025

SB07-305-NSO-

1104020

SB07-312-NSO-

1104020

SB07-326 SB07-326SB07-305SB07-305 SB07-306 SB07-306 SB07-311IOA-SS-EU15 IOA-SS-EU15IOA-SS-EU15 SB07-305 SB07-305SB07-312

EU15 EU15EU15EU15 EU15 EU15 EU15EU15 EU15EU15 EU15 EU15EU14

85 U 85 U 85 U

43 U 42.5 U 42 U

43 U 42.5 U 42 U

85 U 85 U 85 U

13 U 13 U 13 U

8500 U 8500 U 8500 U

8500 U 8500 U 8500 U

4900 J 4450 J 4000 J 2600 J

0.92 0.775 J 0.63 J 0.33 J

3.7 4.6 5.5 5.2

23 J 15.8 J 17 U 11 U

0.35 U 0.355 U 0.36 U 0.29 U

0.35 J 0.32 J 0.29 J 0.19 J

600 515 430 140 U

9.6 8.85 8.1 6

2.8 J 2 J 2.4 U 1.7 U

8 8.35 8.7 2.4 U

9600 10300 11000 8800

45 36 27 6.4

1100 1010 920 530

100 97 94 60

0.017 J 0.014 J 0.011 J 0.0066 J

5.2 5.35 5.5 3.9 J

540 J 490 J 440 J 450 J

0.62 U 0.645 U 0.67 U 0.62 J

0.12 UJ 0.125 UJ 0.13 UJ 0.13 UJ

69 U 64 U 59 U 51 U

0.62 UJ 0.645 UJ 0.67 UJ 0.21 J

18 19 20 17

32 29 26 18

4.2 4.6 6.5 6.45 6.4 5.9 6.4 7.2 5 13.8

93.9 94 94.1

0.93 U 0.94 U 0.95 U 1 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 24 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

TEQ

TEQ HALFND

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

1.5 211 0.5 1 12 22 0.5 11

1 1.50.50.5 0 0.5 0.50 00 0 0.50.5

20030716 200307162002110420021104 20021104 20021104 2002110420110809 2011080920110809 20021104 2002110420021104

NORMAL NORMALDUPAVG NORMAL NORMAL NORMALORIG DUPAVG NORMAL ORIGNORMAL

SB07-326-NSO-

0716031

SB07-326-NSO-

0716032

SB07-305-NSO-

1104020-D

SB07-305-NSO-

1104020-AVG

SB07-306-NSO-

1104025

SB07-306-NSO-

1104020

SB07-311-NSO-

1104020

IOA-SS-EU15-

0002

IOA-SS-EU15-

0002-D

IOA-SS-EU15-

0002-AVG

SB07-305-NSO-

1104025

SB07-305-NSO-

1104020

SB07-312-NSO-

1104020

SB07-326 SB07-326SB07-305SB07-305 SB07-306 SB07-306 SB07-311IOA-SS-EU15 IOA-SS-EU15IOA-SS-EU15 SB07-305 SB07-305SB07-312

EU15 EU15EU15EU15 EU15 EU15 EU15EU15 EU15EU15 EU15 EU15EU14

52000 U 52000 U 52000 U 52000 U

12000 J 11500 J 11000 J 52000 U

19000 J 22500 J 26000 J 52000 U

470 384 299

38.5 J 30.2 J 21.9 J

40.3 33.6 26.8

16 12.9 9.85

1.4 J 1.12 J 0.848 J

0.379 J 0.374 J 0.368 J

1.8 J 1.42 J 1.05 J

1.86 J 1.47 J 1.08 J

1.76 J 1.4 J 1.05 J

1.14 J 0.934 J 0.728 J

0.974 U 1.02 U 1.07 U

0.587 J 0.954 J 1.32 J

0.427 J 0.338 J 0.248 J

3.27 2.82 J 2.38 J

4.63 3.8 2.98

0.222 U 0.218 U 0.214 U

0.445 U 0.382 U 0.318 U

3.74 J 3.55 J 3.36 J

3.92 J 3.72 J 3.53 J

96.4 79 61.7

45.6 36.4 27.3

12.9 J 10.6 J 8.39 J

38 31.6 J 25.3 J

3.63 J 3.5 J 3.36 J

41.1 J 34.2 J 27.3 J

2.59 J 1.73 J 0.877 J

13.2 J 11.5 J 9.73 J

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 25 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

5.7 U

5.7 U

5.7 U

5.7 U

5.7 U

5.7 UJ

5.7 U

5.7 U

5.7 UJ

5.7 UJ

23 UJ

23 UJ

23 UJ

5.9 J

5.7 U

5.7 U

5.7 UJ

11 UJ

5.7 U

5.7 U

5.7 U

5.7 U

11 U

5.7 U

11 U

5.7 U

5.7 U

5.7 U

5.7 U

5.7 U

5.7 U

5.7 U

5.7 U

1.5 2 2 1 12 1 2 1.5 1.51.5 2 1

0.5 0 0 0 01 0 1 1 0.51 1.5 0

20031015 20110810 20110810 19981221 2001051520030716 20030716 20030716 20031015 2003101520030716 20030716 20030716

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SB07-338-NSO-

101503

IOA-SS-EU16-

0002

IOA-SS-EU17-

0002

MW11131-NSO-

122198-0

SB11-205-NSO-

0515010

SB07-328-NSO-

0716031

SB07-329-NSO-

0716030

SB07-329-NSO-

0716031

SB07-336-NSO-

101503

SB07-337-NSO-

101503

SB07-327-NSO-

0716031

SB07-327-NSO-

0716032

SB07-328-NSO-

0716030

SB07-338 IOA-SS-EU16 IOA-SS-EU17 MW11-131 SB11-205SB07-328 SB07-329 SB07-329 SB07-336 SB07-337SB07-327 SB07-327 SB07-328

EU15 EU16 EU17 EU18 EU18EU15 EU15 EU15 EU15 EU15EU15 EU15 EU15

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 26 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C5-C8 ALIPHATICS-UNADJ

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

C9-C12 ALIPHATICS-UNADJ

METHYL TERT-BUTYL ETHER

O-XYLENE

TOTAL XYLENES

VOLATILE PETROLEUM 

HYDROCARBONS

SEMIVOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

1.5 2 2 1 12 1 2 1.5 1.51.5 2 1

0.5 0 0 0 01 0 1 1 0.51 1.5 0

20031015 20110810 20110810 19981221 2001051520030716 20030716 20030716 20031015 2003101520030716 20030716 20030716

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SB07-338-NSO-

101503

IOA-SS-EU16-

0002

IOA-SS-EU17-

0002

MW11131-NSO-

122198-0

SB11-205-NSO-

0515010

SB07-328-NSO-

0716031

SB07-329-NSO-

0716030

SB07-329-NSO-

0716031

SB07-336-NSO-

101503

SB07-337-NSO-

101503

SB07-327-NSO-

0716031

SB07-327-NSO-

0716032

SB07-328-NSO-

0716030

SB07-338 IOA-SS-EU16 IOA-SS-EU17 MW11-131 SB11-205SB07-328 SB07-329 SB07-329 SB07-336 SB07-337SB07-327 SB07-327 SB07-328

EU15 EU16 EU17 EU18 EU18EU15 EU15 EU15 EU15 EU15EU15 EU15 EU15

5.7 U

5.7 U

11 U

360 U

360 U

1800 U

360 U

360 U

360 U

1800 U

360 U

360 U

360 U

360 U

100 UJ 19 UJ 360 U

360 U

1800 U

360 U

360 UJ

1800 U

260 U

360 U

360 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 27 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

1.5 2 2 1 12 1 2 1.5 1.51.5 2 1

0.5 0 0 0 01 0 1 1 0.51 1.5 0

20031015 20110810 20110810 19981221 2001051520030716 20030716 20030716 20031015 2003101520030716 20030716 20030716

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SB07-338-NSO-

101503

IOA-SS-EU16-

0002

IOA-SS-EU17-

0002

MW11131-NSO-

122198-0

SB11-205-NSO-

0515010

SB07-328-NSO-

0716031

SB07-329-NSO-

0716030

SB07-329-NSO-

0716031

SB07-336-NSO-

101503

SB07-337-NSO-

101503

SB07-327-NSO-

0716031

SB07-327-NSO-

0716032

SB07-328-NSO-

0716030

SB07-338 IOA-SS-EU16 IOA-SS-EU17 MW11-131 SB11-205SB07-328 SB07-329 SB07-329 SB07-336 SB07-337SB07-327 SB07-327 SB07-328

EU15 EU16 EU17 EU18 EU18EU15 EU15 EU15 EU15 EU15EU15 EU15 EU15

360 U

360 U

360 U

1800 U

1800 U

48 J 22 J 360 U

100 UJ 9 J 360 U

110 J 60 J 360 U

495 J 318 J 87.7 J

385 J 318 J 51.7 J

410 J 200 J 360 UJ

300 J 220 J 34 J

420 J 340 J 100 J

100 J 130 J 360 UJ

190 J 130 J 100 J

360 U

360 U

360 UJ

360 UJ

360 U

410 J 250 J 92 J

200 UJ 30 J 6.6 J

360 U

360 U

360 U

360 U

360 UJ

830 J 450 J 140 J

60 J 25 J 360 U

360 U

360 U

360 U

360 U

200 UJ 120 J 360 UJ

360 U

100 UJ 19 UJ 360 U

360 U

110 U

360 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 28 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

1.5 2 2 1 12 1 2 1.5 1.51.5 2 1

0.5 0 0 0 01 0 1 1 0.51 1.5 0

20031015 20110810 20110810 19981221 2001051520030716 20030716 20030716 20031015 2003101520030716 20030716 20030716

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SB07-338-NSO-

101503

IOA-SS-EU16-

0002

IOA-SS-EU17-

0002

MW11131-NSO-

122198-0

SB11-205-NSO-

0515010

SB07-328-NSO-

0716031

SB07-329-NSO-

0716030

SB07-329-NSO-

0716031

SB07-336-NSO-

101503

SB07-337-NSO-

101503

SB07-327-NSO-

0716031

SB07-327-NSO-

0716032

SB07-328-NSO-

0716030

SB07-338 IOA-SS-EU16 IOA-SS-EU17 MW11-131 SB11-205SB07-328 SB07-329 SB07-329 SB07-336 SB07-337SB07-327 SB07-327 SB07-328

EU15 EU16 EU17 EU18 EU18EU15 EU15 EU15 EU15 EU15EU15 EU15 EU15

1800 U

480 J 290 J 91 J

360 U

640 J 400 J 170 J

4000 J 2680 J 734 J

3.7 U

11

16 J

1.8 U

1.8 U

42 J

27 U 26 U 26 U 26 U 26 U 28 U 28 U 26 U 26 U 7.9 U 75 U 37 U 35 U

27 U 26 U 26 U 26 U 26 U 28 U 28 U 26 U 26 U 7.9 U 75 U 73 U 70 U

27 U 26 U 26 U 26 U 26 U 28 U 28 U 26 U 26 U 7.9 U 75 U 37 U 35 U

27 U 26 U 26 U 26 U 26 U 28 U 28 U 26 U 26 U 7.9 U 75 U 37 U 35 U

27 U 26 U 26 U 26 U 26 U 28 U 28 U 26 U 26 U 7.9 U 75 U 37 U 35 U

27 U 26 U 26 U 26 U 26 U 28 U 28 U 26 U 26 U 7.9 U 75 U 37 U 35 U

2900 14 J 72 500 1200 600 28 U 330 24 J 300 1800 480 J 120

1.8 U

1.8 U

3.7 U

1.8 U

3.7 U

3.7 U

4.9

18 J

3.7 U

1.8 U

41 J

3.5 J

8.4 J

18 U

2900 14 J 72 500 1200 600 28 U 330 24 J 300 1800 480 J 120

180 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 29 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PERCENT SOLIDS

TOTAL SOLIDS

MISCELLANEOUS PARAMETERS 

(MG/KG)

CYANIDE

EPH MADEP (UG/KG)

1.5 2 2 1 12 1 2 1.5 1.51.5 2 1

0.5 0 0 0 01 0 1 1 0.51 1.5 0

20031015 20110810 20110810 19981221 2001051520030716 20030716 20030716 20031015 2003101520030716 20030716 20030716

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SB07-338-NSO-

101503

IOA-SS-EU16-

0002

IOA-SS-EU17-

0002

MW11131-NSO-

122198-0

SB11-205-NSO-

0515010

SB07-328-NSO-

0716031

SB07-329-NSO-

0716030

SB07-329-NSO-

0716031

SB07-336-NSO-

101503

SB07-337-NSO-

101503

SB07-327-NSO-

0716031

SB07-327-NSO-

0716032

SB07-328-NSO-

0716030

SB07-338 IOA-SS-EU16 IOA-SS-EU17 MW11-131 SB11-205SB07-328 SB07-329 SB07-329 SB07-336 SB07-337SB07-327 SB07-327 SB07-328

EU15 EU16 EU17 EU18 EU18EU15 EU15 EU15 EU15 EU15EU15 EU15 EU15

10000 6100 5110 J

0.15 U 0.71 0.21 U

1.3 1.2 2.1

21 21 15.8

0.29 U 0.43 0.28 J

0.55 0.57 0.24 U

810 J 1100 J 725 J

13 12 7.7

2.8 2.8 2.2 J

7 8.3 4.5

9900 15000 9160 J

56 J 69 J 17.3 J

1700 J 1800 J 995 J

160 J 390 J 96.7 J

0.031 J 0.011 J 0.05 U

7.6 6.9 3.7 J

240 290 246 J

0.98 1.1 0.33 U

0.06 J 0.087 J 0.28 UJ

49 J 44 J 43.6

0.082 U 0.07 U 0.34 U

25 20 14.9 J

36 70 30.7 J

6.3 7 5.8 7.7 4.5 10 11.6 5.6 5.6 17 11

90

0.23 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 30 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

TEQ

TEQ HALFND

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

1.5 2 2 1 12 1 2 1.5 1.51.5 2 1

0.5 0 0 0 01 0 1 1 0.51 1.5 0

20031015 20110810 20110810 19981221 2001051520030716 20030716 20030716 20031015 2003101520030716 20030716 20030716

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SB07-338-NSO-

101503

IOA-SS-EU16-

0002

IOA-SS-EU17-

0002

MW11131-NSO-

122198-0

SB11-205-NSO-

0515010

SB07-328-NSO-

0716031

SB07-329-NSO-

0716030

SB07-329-NSO-

0716031

SB07-336-NSO-

101503

SB07-337-NSO-

101503

SB07-327-NSO-

0716031

SB07-327-NSO-

0716032

SB07-328-NSO-

0716030

SB07-338 IOA-SS-EU16 IOA-SS-EU17 MW11-131 SB11-205SB07-328 SB07-329 SB07-329 SB07-336 SB07-337SB07-327 SB07-327 SB07-328

EU15 EU16 EU17 EU18 EU18EU15 EU15 EU15 EU15 EU15EU15 EU15 EU15

18000 U

18000 U

8700 U

6500 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 31 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

4.8 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ

4.8 UJ

260 U 5.3 UJ 5.2 UJ

4.8 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

260 U 5.3 UJ 5.2 UJ

260 U 5.3 UJ 5.2 UJ

24 UJ 21 U 21 U

24 R 21 U 21 U

24 R 21 U 21 U

74 J 21 U 21 U

140 U 160 U 220 U 4.8 UJ 290 U 280 U 280 U 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 11 U 10 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 11 U 10 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 11 UJ 10 UJ

4.8 UJ

4.8 UJ 5.3 U 5.2 U

140 U 160 U 220 U 4.8 UJ 290 U 280 U 280 U 5.3 U 5.2 U

4.8 UJ

24 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

140 U 160 U 220 U 4.8 UJ 880 U 840 U 840 U 5.3 U 1.3 J

4.8 UJ 5.3 U 5.2 U

140 U 160 U 220 U 4.8 UJ 1200 U 1100 U 1100 U 5.3 U 5.2 U

4.8 UJ

2.2 1 11 2 1 3 32 1 2 1 2

1 0 00 0 0 1 10 0 0 0 0

19960802 19981209 1998120919981216 20110810 20030725 19960730 1996073120110811 19981216 20110811 19981216 20110811

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

B8-8SB4AA SB06010-NSO-

120998-0

SB06011-NSO-

120998-0

SB09009-NSO-

121698-0

IOA-SS-EU23-

0002

SB06-343-NSO-

072503

B8-8SB2AA B8-8SB3AAIOA-SS-EU19-

0002

SB09007-NSO-

121698-0

IOA-SS-EU21-

0002

SB09008-NSO-

121698-0

IOA-SS-EU22-

0002

B8-MW-04 SB06-010 SB06-011SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02 B8-MW-03IOA-SS-EU19 SB09-007 IOA-SS-EU21 SB09-008 IOA-SS-EU22

EU26 EU26 EU26EU22 EU23 EU24 EU26 EU26EU19 EU20 EU21 EU21 EU22

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C5-C8 ALIPHATICS-UNADJ

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

C9-C12 ALIPHATICS-UNADJ

METHYL TERT-BUTYL ETHER

O-XYLENE

TOTAL XYLENES

VOLATILE PETROLEUM 

HYDROCARBONS

SEMIVOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

2.2 1 11 2 1 3 32 1 2 1 2

1 0 00 0 0 1 10 0 0 0 0

19960802 19981209 1998120919981216 20110810 20030725 19960730 1996073120110811 19981216 20110811 19981216 20110811

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

B8-8SB4AA SB06010-NSO-

120998-0

SB06011-NSO-

120998-0

SB09009-NSO-

121698-0

IOA-SS-EU23-

0002

SB06-343-NSO-

072503

B8-8SB2AA B8-8SB3AAIOA-SS-EU19-

0002

SB09007-NSO-

121698-0

IOA-SS-EU21-

0002

SB09008-NSO-

121698-0

IOA-SS-EU22-

0002

B8-MW-04 SB06-010 SB06-011SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02 B8-MW-03IOA-SS-EU19 SB09-007 IOA-SS-EU21 SB09-008 IOA-SS-EU22

EU26 EU26 EU26EU22 EU23 EU24 EU26 EU26EU19 EU20 EU21 EU21 EU22

4.8 UJ 5.3 U 5.2 U

4.8 UJ 5.3 U 5.2 U

4.8 UJ 11 U 10 U

2800 U 6030 4400 U 295 U 280 U 280 U

2800 U 6030 4400 U

2800 U 3200 U 4400 U 590 U 560 U 3400

2800 U 3200 U 4400 U 29.5 UJ 28 UJ 480 J

2800 U 3200 U 4400 U

140 U 160 U 220 U 880 U 840 U 840 U

140 U 160 U 220 U 4.8 UJ 590 U 560 U 560 U

140 U 160 U 220 U 4.8 UJ 590 U 560 U 560 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

1700 U 1800 U 1800 U 260 U 1800 U 1700 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

1700 U 1800 UJ 1800 UJ 520 U 1800 U 1700 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

19 UJ 350 U 1040 2.5 U 29 UJ 260 U 370 U 350 U 350 U 350 U 100 J

350 U 360 U 360 U 260 U 350 U 340 U

1700 U 1800 U 1800 U 520 U 1800 U 1700 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 UJ 360 UJ 260 U 350 U 340 UJ

1700 U 1800 U 1800 U 520 U 1800 U 1700 U

250 U 260 UJ 260 UJ 520 U 250 U 250 U

350 U 360 UJ 360 UJ 260 U 350 U 340 U

350 U 360 U 360 U 520 U 350 U 340 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

2.2 1 11 2 1 3 32 1 2 1 2

1 0 00 0 0 1 10 0 0 0 0

19960802 19981209 1998120919981216 20110810 20030725 19960730 1996073120110811 19981216 20110811 19981216 20110811

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

B8-8SB4AA SB06010-NSO-

120998-0

SB06011-NSO-

120998-0

SB09009-NSO-

121698-0

IOA-SS-EU23-

0002

SB06-343-NSO-

072503

B8-8SB2AA B8-8SB3AAIOA-SS-EU19-

0002

SB09007-NSO-

121698-0

IOA-SS-EU21-

0002

SB09008-NSO-

121698-0

IOA-SS-EU22-

0002

B8-MW-04 SB06-010 SB06-011SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02 B8-MW-03IOA-SS-EU19 SB09-007 IOA-SS-EU21 SB09-008 IOA-SS-EU22

EU26 EU26 EU26EU22 EU23 EU24 EU26 EU26EU19 EU20 EU21 EU21 EU22

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

1700 U 1800 U 1800 U 520 U 1800 U 1700 U

1700 U 1800 U 1800 U 520 U 1800 U 1700 U

19 UJ 350 U 360 U 2.5 U 29 UJ 260 U 370 U 350 U 350 U 350 U 340 U

19 UJ 350 U 360 U 2.5 U 15 J 260 U 370 U 350 U 350 U 350 U 340 U

19 UJ 350 U 360 UJ 2.5 U 35 J 260 U 370 U 350 U 350 U 350 U 340 U

78.4 J 58.1 J 61.8 J 15 J 186 J 260 U 268 J 350 U 246 J 480 J 89.5 J

58 J 2.6 J 4.7 J 14.6 J 154 J 260 U 43.8 J 350 U 54 J 480 J 87.8 J

48 J 350 U 360 UJ 2.5 U 110 J 260 U 370 U 350 U 39 J 280 J 78 J

46 J 2.6 J 4.7 J 12 J 120 J 260 U 370 U 350 U 46 J 330 J 45 J

69 J 350 U 360 UJ 2.5 U 220 J 260 U 370 U 350 U 36 J 440 J 170 J

27 J 350 U 360 UJ 2.5 U 59 J 50 J 140 J 350 U 40 J 200 J 87 J

25 J 350 U 360 UJ 2.5 U 87 J 260 U 370 U 350 U 45 J 130 J 340 UJ

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 UJ 360 UJ 260 U 350 U 340 UJ

350 U 360 UJ 360 UJ 260 U 350 U 340 UJ

350 U 360 UJ 360 UJ 260 U 350 U 340 U

52 J 350 U 360 UJ 2.5 U 140 J 260 U 370 U 350 U 49 J 320 J 120 J

37 UJ 2.1 U 2.2 U 2.6 J 59 UJ 260 U 36 J 350 U 350 U 57 J 7.9 J

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 UJ 360 UJ 260 U 350 U 340 U

350 U 360 UJ 360 UJ 260 U 350 UJ 340 UJ

74 J 350 U 360 UJ 2.5 U 280 J 260 U 370 U 350 U 67 J 550 100 J

19 UJ 350 U 360 U 2.5 U 29 UJ 260 U 370 U 350 U 350 U 350 U 340 U

350 U 360 UJ 360 UJ 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

37 UJ 350 U 360 UJ 2.5 U 59 UJ 260 U 78 J 350 U 350 U 190 J 100 J

350 U 360 U 360 U 260 U 350 U 340 U

19 UJ 140 U 160 U 2.5 U 29 UJ 260 U 370 U 350 U 350 U 350 U 340 U

350 U 360 U 360 U 260 U 350 U 340 U

100 U 110 U 110 U 260 U 100 U 100 U

350 U 360 UJ 360 UJ 260 U 350 U 340 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2.2 1 11 2 1 3 32 1 2 1 2

1 0 00 0 0 1 10 0 0 0 0

19960802 19981209 1998120919981216 20110810 20030725 19960730 1996073120110811 19981216 20110811 19981216 20110811

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

B8-8SB4AA SB06010-NSO-

120998-0

SB06011-NSO-

120998-0

SB09009-NSO-

121698-0

IOA-SS-EU23-

0002

SB06-343-NSO-

072503

B8-8SB2AA B8-8SB3AAIOA-SS-EU19-

0002

SB09007-NSO-

121698-0

IOA-SS-EU21-

0002

SB09008-NSO-

121698-0

IOA-SS-EU22-

0002

B8-MW-04 SB06-010 SB06-011SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02 B8-MW-03IOA-SS-EU19 SB09-007 IOA-SS-EU21 SB09-008 IOA-SS-EU22

EU26 EU26 EU26EU22 EU23 EU24 EU26 EU26EU19 EU20 EU21 EU21 EU22

1700 U 1800 UJ 1800 UJ 520 U 1800 U 1700 U

27 J 350 U 360 UJ 2.5 U 170 J 260 U 370 U 350 U 36 J 400 76 J

350 U 360 U 360 U 260 U 350 U 340 U

97 J 350 U 360 UJ 74 J 340 J 260 U 370 U 350 U 59 J 740 190 J

465 J 2.6 J 1040 J 88.6 J 1580 J 50 J 254 J 350 U 417 J 3640 J 1070 J

1.6 U 3.5 U 3.4 U

1.6 U 3.5 U 3.4 U

3.2 J 3.5 U 3.4 J

0.81 U 1.8 U 1.7 U

0.81 U 1.8 U 1.7 U

0.81 U 1.8 U 1.7 U

7.4 U 7.6 U 8.2 U 7.7 U 25 U 35 U 34 U

7.4 U 7.6 U 8.2 U 7.7 U 25 U 70 U 69 U

7.4 U 7.6 U 8.2 U 7.7 U 25 U 35 U 34 U

7.4 U 7.6 U 8.2 U 7.7 U 25 U 35 U 34 U

7.4 U 7.6 U 8.2 U 7.7 U 25 U 35 U 34 U

7.4 U 7.6 U 8.2 U 7.7 U 25 U 35 U 34 U

7.4 U 7.6 U 10 J 8 J 31 J 35 U 34 U

0.81 U 1.8 U 1.7 U

0.81 UJ 1.8 U 1.7 U

1.6 U 3.5 U 3.4 U

0.81 U 1.8 U 1.7 U

1.6 U 3.5 U 3.4 U

1.6 U 3.5 U 3.4 U

1.6 U 3.5 U 3.4 U

1.6 U 3.5 U 3.4 U

1.6 U 3.5 U 3.4 U

0.81 U 1.8 U 1.7 U

0.81 U 1.8 U 1.7 U

0.81 U 1.8 U 1.7 U

0.81 U 6.2 J 1.7 U

8.1 U 18 U 17 U

7.4 U 7.6 U 10 J 8 J 31 J 40 U 39 U

25 U 180 U 170 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 35 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PERCENT SOLIDS

TOTAL SOLIDS

MISCELLANEOUS PARAMETERS 

(MG/KG)

CYANIDE

EPH MADEP (UG/KG)

2.2 1 11 2 1 3 32 1 2 1 2

1 0 00 0 0 1 10 0 0 0 0

19960802 19981209 1998120919981216 20110810 20030725 19960730 1996073120110811 19981216 20110811 19981216 20110811

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

B8-8SB4AA SB06010-NSO-

120998-0

SB06011-NSO-

120998-0

SB09009-NSO-

121698-0

IOA-SS-EU23-

0002

SB06-343-NSO-

072503

B8-8SB2AA B8-8SB3AAIOA-SS-EU19-

0002

SB09007-NSO-

121698-0

IOA-SS-EU21-

0002

SB09008-NSO-

121698-0

IOA-SS-EU22-

0002

B8-MW-04 SB06-010 SB06-011SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02 B8-MW-03IOA-SS-EU19 SB09-007 IOA-SS-EU21 SB09-008 IOA-SS-EU22

EU26 EU26 EU26EU22 EU23 EU24 EU26 EU26EU19 EU20 EU21 EU21 EU22

7400 5280 J 6620 J 7330 J 6800 5600 7620 J 7100 J

0.097 U 0.18 UJ 0.21 J 0.2 UJ 0.22 U 0.6 U 0.18 UJ 0.2 UJ

5.9 1.8 J 1.9 J 1.9 J 2.2 3 J 3 J 2.1

21 9 J 14.6 J 16.9 J 19 12 J 23.5 J 12.2 J

0.34 0.31 J 0.35 J 0.38 J 0.38 0.39 J 0.5 0.33 J

0.21 0.21 U 0.23 U 0.23 J 0.44 0.028 J 0.21 UJ 0.23 U

810 653 J 702 J 759 J 1500 440 U 3780 1000 J

8.9 6.1 J 7.2 J 8 7.5 6.8 12 9.1 J

3.9 4.6 4 3.4 3.4 3.9 J 4.5 4.6

8.5 6.3 5 6 6.6 J 6.7 10.9 10.7

10000 11500 J 10700 J 11900 J 12000 11000 13200 J 13100 J

27 8 J 16.5 J 29.8 J 26 10 28.9 8.7 J

1700 2170 J 1660 J 1710 J 1700 1800 2560 J 2790 J

180 J 357 J 191 J 185 J 150 J 210 156 J 233 J

0.031 0.04 U 0.05 U 0.05 U 0.023 J 0.0098 J 0.04 UJ

8 7.1 J 5.5 J 6.5 J 8.7 6.3 11.6 7.8

240 J 260 J 240 U 314 J 310 J 300 U 596 J 286

0.58 U 0.29 UJ 0.32 UJ 0.32 UJ 0.29 J 0.62 U 0.29 UJ 0.32 U

0.084 U 0.07 U 0.07 U 0.08 U 0.06 J 0.12 R 0.07 UJ 0.27 UJ

38 J 40.9 U 36.1 J 46.5 J 29 J 62 U 77.5 J 44.6

0.078 U 0.29 UJ 0.32 UJ 0.32 UJ 0.11 U 0.62 UJ 0.3 U 0.32 U

15 13 J 16 J 21.6 J 20 20 39.8 J 13.8 J

35 29.2 J 26.3 J 29.9 J 40 40 55.6 J 33.8 J

11 15 4 15 4.8

97 95 93

0.21 U 0.21 U 0.23 U 1 U 0.22 U 0.21 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 36 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

TEQ

TEQ HALFND

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

2.2 1 11 2 1 3 32 1 2 1 2

1 0 00 0 0 1 10 0 0 0 0

19960802 19981209 1998120919981216 20110810 20030725 19960730 1996073120110811 19981216 20110811 19981216 20110811

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

B8-8SB4AA SB06010-NSO-

120998-0

SB06011-NSO-

120998-0

SB09009-NSO-

121698-0

IOA-SS-EU23-

0002

SB06-343-NSO-

072503

B8-8SB2AA B8-8SB3AAIOA-SS-EU19-

0002

SB09007-NSO-

121698-0

IOA-SS-EU21-

0002

SB09008-NSO-

121698-0

IOA-SS-EU22-

0002

B8-MW-04 SB06-010 SB06-011SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02 B8-MW-03IOA-SS-EU19 SB09-007 IOA-SS-EU21 SB09-008 IOA-SS-EU22

EU26 EU26 EU26EU22 EU23 EU24 EU26 EU26EU19 EU20 EU21 EU21 EU22

15000 U 736000 85 U 65000 9000 U 9100 U 24000 17000 U

15000 U 737000 85 U

7200 U 7800 U 68200 1250 21 U 21.5 U 52000 18000

5400 U 5800 U 6400 U 2500 160 U 160 U 8900 J 8200 J

85000 J 30000 U

47 313.74 R 165.04 U

0.41 U 28.27 R 15.99 J

1.7 U 13.07 R 7.36 U

0.47 U 17.49 R 8.86

0.25 U 0.64 R 0.35

0.3 U 0.21 R 0.11 J

0.2 U 4.46 R 2.1

0.28 U 0.56 R 0.24 J

0.19 U 1.48 R 0.69

0.83 U 0.52 R 0.17 J

0.23 U 0.1 R 0.17 U

0.47 U 0.16 R 0.09 U

0.33 U 0.56 R 0.26

0.27 U 1.22 R 0.62 J

0.33 U 0.8 R 0.34

0.33 U 6.85 R 0.92

0.33 U 0.31 R 0.23 J

0.0141 6.85 R 1.54

0.612 6.85 R 1.65

1.9 U 23.31 12.78

0.47 U 25.46 12

4.7 4.2 1.33

0.67 U 31.51 12.13

3.2 1.59 0.34

1.3 U 34.62 16.29

18 7.15 0.92

97 12.18 6.04

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 37 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

310 U 270 U

310 U 270 U

940 U 820 U

1200 U 1100 U

11 11 1 13 2 1 1 11 3

00 00 0 01 0 0 0 00 1

2004092920040311 2004031120040311 20040311 2004031119960805 20110810 20040311 20040311 2004031120030716 19960805

ORIGORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

NAS-AOC13-

SW01

S2SWE S2SWE-DS2SWE-AVG S2SWN S2SWWB8-8SB6AA IOA-SS-EU27-

0002

S1SWE S1SWN S1SWWSB06-304-NSO-

0716030

B8-8SB5AA

AOC13-SW01AOC13-S2-SWE AOC13-S2-SWEAOC13-S2-SWE AOC13-S2-SWN AOC13-S2-

SWW

B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWN AOC13-S1-

SWW

SB06-304 B8-MW-05

EU28EU28 EU28EU28 EU28 EU28EU27 EU27 EU28 EU28 EU28EU26 EU27

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C5-C8 ALIPHATICS-UNADJ

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

C9-C12 ALIPHATICS-UNADJ

METHYL TERT-BUTYL ETHER

O-XYLENE

TOTAL XYLENES

VOLATILE PETROLEUM 

HYDROCARBONS

SEMIVOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

11 11 1 13 2 1 1 11 3

00 00 0 01 0 0 0 00 1

2004092920040311 2004031120040311 20040311 2004031119960805 20110810 20040311 20040311 2004031120030716 19960805

ORIGORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

NAS-AOC13-

SW01

S2SWE S2SWE-DS2SWE-AVG S2SWN S2SWWB8-8SB6AA IOA-SS-EU27-

0002

S1SWE S1SWN S1SWWSB06-304-NSO-

0716030

B8-8SB5AA

AOC13-SW01AOC13-S2-SWE AOC13-S2-SWEAOC13-S2-SWE AOC13-S2-SWN AOC13-S2-

SWW

B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWN AOC13-S1-

SWW

SB06-304 B8-MW-05

EU28EU28 EU28EU28 EU28 EU28EU27 EU27 EU28 EU28 EU28EU26 EU27

315 U 270 U

630 U 540 U

31.5 U 27 U

940 U 820 U

630 U 540 U

630 U 540 U

390 U 520 U 22 U 21 U 22 U 22 U 21.5 U 21 U 22 U 21 U 24 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 39 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

11 11 1 13 2 1 1 11 3

00 00 0 01 0 0 0 00 1

2004092920040311 2004031120040311 20040311 2004031119960805 20110810 20040311 20040311 2004031120030716 19960805

ORIGORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

NAS-AOC13-

SW01

S2SWE S2SWE-DS2SWE-AVG S2SWN S2SWWB8-8SB6AA IOA-SS-EU27-

0002

S1SWE S1SWN S1SWWSB06-304-NSO-

0716030

B8-8SB5AA

AOC13-SW01AOC13-S2-SWE AOC13-S2-SWEAOC13-S2-SWE AOC13-S2-SWN AOC13-S2-

SWW

B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWN AOC13-S1-

SWW

SB06-304 B8-MW-05

EU28EU28 EU28EU28 EU28 EU28EU27 EU27 EU28 EU28 EU28EU26 EU27

390 U 520 U 22 U 21 U 22 U 5.4 J 16.2 J 27 22 U 21 U 24 U

390 U 520 U 22 U 21 U 22 U 22 U 21.5 U 21 U 22 U 21 U 24 U

390 U 520 U 22 U 21 U 22 U 19 J 48 J 77 22 U 5.5 J 8.4 J

390 U 520 U 22 U 21 U 22 U 75.2 J 141 J 206 J 22.5 J 46.1 J 40.7 J

390 U 520 U 22 U 21 U 22 U 75.2 J 141 J 206 J 11.4 J 46.1 J 28.7 J

390 U 520 U 22 U 21 U 22 U 54 112 170 9.3 J 25 24

390 U 520 U 22 U 21 U 22 U 50 95 140 8.7 J 29 21 J

390 U 520 U 22 U 21 U 22 U 64 117 170 11 J 46 36

390 U 520 U 22 U 21 U 22 U 34 57.5 81 22 U 24 15 J

390 U 520 U 22 U 21 U 22 U 25 44.5 64 22 U 17 J 12 J

390 U 520 U 22 U 21 U 22 U 53 102 150 9 J 31 28

390 U 520 U 22 U 21 U 22 U 9.2 J 15.1 J 21 J 22 U 7 J 24 U

390 U 520 U 22 U 21 U 22 U 110 235 360 17 J 52 70

390 U 520 U 22 U 21 U 22 U 22 U 20.5 30 22 U 21 U 24 U

390 U 520 U 22 U 21 U 22 U 39 68.5 98 6.3 J 28 16 J

390 U 520 U 22 U 21 U 22 U 22 U 21.5 U 21 U 22 U 21 U 24 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 40 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

11 11 1 13 2 1 1 11 3

00 00 0 01 0 0 0 00 1

2004092920040311 2004031120040311 20040311 2004031119960805 20110810 20040311 20040311 2004031120030716 19960805

ORIGORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

NAS-AOC13-

SW01

S2SWE S2SWE-DS2SWE-AVG S2SWN S2SWWB8-8SB6AA IOA-SS-EU27-

0002

S1SWE S1SWN S1SWWSB06-304-NSO-

0716030

B8-8SB5AA

AOC13-SW01AOC13-S2-SWE AOC13-S2-SWEAOC13-S2-SWE AOC13-S2-SWN AOC13-S2-

SWW

B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWN AOC13-S1-

SWW

SB06-304 B8-MW-05

EU28EU28 EU28EU28 EU28 EU28EU27 EU27 EU28 EU28 EU28EU26 EU27

390 U 520 U 22 U 21 U 22 U 64 167 270 22 U 17 J 48

390 U 2100 J 22 U 21 U 22 U 88 179 270 13 J 43 55

390 U 2100 J 22 U 21 U 22 U 615 J 1270 J 1930 J 74.3 J 324 J 333 J

7.3 U

7.3 U

7.3 U

7.3 U

7.3 U

7.3 U

7.3 U

7.3 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 41 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PERCENT SOLIDS

TOTAL SOLIDS

MISCELLANEOUS PARAMETERS 

(MG/KG)

CYANIDE

EPH MADEP (UG/KG)

11 11 1 13 2 1 1 11 3

00 00 0 01 0 0 0 00 1

2004092920040311 2004031120040311 20040311 2004031119960805 20110810 20040311 20040311 2004031120030716 19960805

ORIGORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

NAS-AOC13-

SW01

S2SWE S2SWE-DS2SWE-AVG S2SWN S2SWWB8-8SB6AA IOA-SS-EU27-

0002

S1SWE S1SWN S1SWWSB06-304-NSO-

0716030

B8-8SB5AA

AOC13-SW01AOC13-S2-SWE AOC13-S2-SWEAOC13-S2-SWE AOC13-S2-SWN AOC13-S2-

SWW

B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWN AOC13-S1-

SWW

SB06-304 B8-MW-05

EU28EU28 EU28EU28 EU28 EU28EU27 EU27 EU28 EU28 EU28EU26 EU27

7100

0.26 U

2.1

19

0.33 U

0.18 U

870 J

9.4

4.4

7.1

14000

25 J

3100 J

140 J

0.075

16

330

0.5 J

0.1 U

37 J

0.075 U

33

57

6.9 9 11.1 5.7 9.9 8.2 8.1 8 8.9 4.4 16.8

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 42 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

TEQ

TEQ HALFND

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

11 11 1 13 2 1 1 11 3

00 00 0 01 0 0 0 00 1

2004092920040311 2004031120040311 20040311 2004031119960805 20110810 20040311 20040311 2004031120030716 19960805

ORIGORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

NAS-AOC13-

SW01

S2SWE S2SWE-DS2SWE-AVG S2SWN S2SWWB8-8SB6AA IOA-SS-EU27-

0002

S1SWE S1SWN S1SWWSB06-304-NSO-

0716030

B8-8SB5AA

AOC13-SW01AOC13-S2-SWE AOC13-S2-SWEAOC13-S2-SWE AOC13-S2-SWN AOC13-S2-

SWW

B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWN AOC13-S1-

SWW

SB06-304 B8-MW-05

EU28EU28 EU28EU28 EU28 EU28EU27 EU27 EU28 EU28 EU28EU26 EU27

10000 U 8800 U

24 U 21 U

180 U 155 U

32 544

57 7.14

2 U 37.6

32 5.42

0.75 U 0.989 U

0.21 U 0.344 J

3.5 J 1.04 J

0.21 U 1.06 J

1.9 U 1.31 J

0.2 U 0.735 J

0.69 U 0.989 U

0.37 U 0.247 U

0.68 U 0.28 J

0.98 U 2.83

0.62 U 4.04

4.2 0.367 UJ

0.71 U 0.659 J

4.9 2.61 J

5.44 2.98 J

2.2 U 80.2

35 11.9

0.59 U 9.93 J

18 28.6

0.37 U 3.58 J

11 39.8 J

4.8 1.88 J

7.9 12.8 J

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 43 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 UJ

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 UJ

6.6 R 5.8 UJ

19 J 23 U

26 R 23 U

26 R 23 U

81 J 91 J

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

13 R 12 U

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

13 R 12 U

6.6 R 5.8 U

13 R 12 UJ

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

6.6 R 5.8 U

22 2 21 2 1 1 211 1 1

00 0 00 0 0 0 000 0 0

2011081020110810 20110810 2011081020040930 20110809 19981208 19981208 201108102004092920040929 20040929 20040930

DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIGDUPAVG NORMAL NORMAL

IOA-SS-EU29-

0002-D

IOA-SS-EU29-

0002-AVG

IOA-SS-EU30-

0002

IOA-SS-EU31-

0002

NAS-AOC13-

SW04

IOA-SS-EU28-

0002

SB06001-NSO-

120898-0

SB06002-NSO-

120898-0

IOA-SS-EU29-

0002

NAS-AOC13-

SW01-D

NAS-AOC13-

SW01-AVG

NAS-AOC13-

SW02

NAS-AOC13-

SW03

IOA-SS-EU29IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31AOC13-SW04 IOA-SS-EU28 SB06-001 SB06-002 IOA-SS-EU29AOC13-SW01AOC13-SW01 AOC13-SW02 AOC13-SW03

EU29EU29 EU30 EU31EU28 EU28 EU28 EU28 EU29EU28EU28 EU28 EU28

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 44 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C5-C8 ALIPHATICS-UNADJ

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

C9-C12 ALIPHATICS-UNADJ

METHYL TERT-BUTYL ETHER

O-XYLENE

TOTAL XYLENES

VOLATILE PETROLEUM 

HYDROCARBONS

SEMIVOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

22 2 21 2 1 1 211 1 1

00 0 00 0 0 0 000 0 0

2011081020110810 20110810 2011081020040930 20110809 19981208 19981208 201108102004092920040929 20040929 20040930

DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIGDUPAVG NORMAL NORMAL

IOA-SS-EU29-

0002-D

IOA-SS-EU29-

0002-AVG

IOA-SS-EU30-

0002

IOA-SS-EU31-

0002

NAS-AOC13-

SW04

IOA-SS-EU28-

0002

SB06001-NSO-

120898-0

SB06002-NSO-

120898-0

IOA-SS-EU29-

0002

NAS-AOC13-

SW01-D

NAS-AOC13-

SW01-AVG

NAS-AOC13-

SW02

NAS-AOC13-

SW03

IOA-SS-EU29IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31AOC13-SW04 IOA-SS-EU28 SB06-001 SB06-002 IOA-SS-EU29AOC13-SW01AOC13-SW01 AOC13-SW02 AOC13-SW03

EU29EU29 EU30 EU31EU28 EU28 EU28 EU28 EU29EU28EU28 EU28 EU28

6.6 R 5.8 U

6.6 R 5.8 U

13 R 12 U

2800 U 350 U

2800 U 350 U

4000 U 1800 U

2800 U 350 U

2800 U 350 U

2800 U 350 U

4000 U 1800 U

2800 U 350 U

2800 U 350 U

2800 U 350 U

2800 U 350 U

24 U 24 U 23 U 21 U 7.4 J 1600 UJ 580 18 J 29.5 J 41 J 92 UJ 95 UJ

2800 U 350 U

4000 U 1800 U

2800 U 350 U

2800 U 350 UJ

4000 U 1800 U

2000 U 250 U

2800 U 350 U

2800 U 350 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 45 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

22 2 21 2 1 1 211 1 1

00 0 00 0 0 0 000 0 0

2011081020110810 20110810 2011081020040930 20110809 19981208 19981208 201108102004092920040929 20040929 20040930

DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIGDUPAVG NORMAL NORMAL

IOA-SS-EU29-

0002-D

IOA-SS-EU29-

0002-AVG

IOA-SS-EU30-

0002

IOA-SS-EU31-

0002

NAS-AOC13-

SW04

IOA-SS-EU28-

0002

SB06001-NSO-

120898-0

SB06002-NSO-

120898-0

IOA-SS-EU29-

0002

NAS-AOC13-

SW01-D

NAS-AOC13-

SW01-AVG

NAS-AOC13-

SW02

NAS-AOC13-

SW03

IOA-SS-EU29IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31AOC13-SW04 IOA-SS-EU28 SB06-001 SB06-002 IOA-SS-EU29AOC13-SW01AOC13-SW01 AOC13-SW02 AOC13-SW03

EU29EU29 EU30 EU31EU28 EU28 EU28 EU28 EU29EU28EU28 EU28 EU28

2800 U 350 U

2800 U 350 U

2800 U 350 U

4000 U 1800 U

4000 U 1800 U

16 J 20 J 23 U 21 U 63 920 2800 J 330 J 275 J 220 J 92 UJ 95 UJ

24 U 24 U 23 U 21 U 24 U 1600 UJ 340 J 13 J 28.8 J 89 UJ 92 UJ 95 UJ

24.7 J 41 23 U 21 U 130 2500 J 5400 J 660 J 585 J 510 J 92 UJ 95 UJ

92.4 J 144 J 23 U 21 U 413 6710 J 15600 J 1880 J 1920 J 1960 J 154 J 95 UJ

86.4 J 144 J 23 U 21 U 413 6710 J 15600 J 1880 J 1920 J 1960 J 4 J 95 UJ

67 110 23 U 21 U 300 6000 J 12000 J 1700 J 1600 J 1500 J 40 J 95 UJ

57 J 93 23 U 21 U 270 4800 J 11000 J 1300 J 1350 J 1400 J 92 UJ 95 UJ

88 140 23 U 21 U 370 6100 J 17000 J 2000 J 1950 J 1900 J 92 UJ 95 UJ

43 J 71 23 U 21 U 210 2900 J 8200 J 480 J 535 J 590 J 92 UJ 95 UJ

29 J 46 23 U 21 U 130 4600 J 9400 J 800 J 845 J 890 J 92 UJ 95 UJ

2800 U 350 U

2800 U 350 U

610 1400 J

2800 U 150 J

960 2200

69 110 23 U 21 U 320 6800 J 14000 J 1800 J 1700 J 1600 J 92 UJ 95 UJ

14.5 J 17 J 23 U 21 U 52 290 J 720 J 150 J 150 J 150 J 180 UJ 190 UJ

2800 U 1300

2800 U 350 U

2800 U 350 U

2800 U 350 U

2800 UJ 350 UJ

185 300 23 U 21 U 730 14000 J 28000 J 2600 J 3050 J 3500 J 39 J 95 UJ

16.5 J 21 J 23 U 21 U 57 850 2500 J 250 J 235 J 220 J 92 UJ 95 UJ

2800 U 350 U

2800 U 350 U

2800 U 350 U

2800 U 350 U

50.5 J 85 23 U 21 U 220 3600 J 8300 J 480 J 530 J 580 J 180 UJ 190 UJ

2800 U 350 U

24 U 24 U 23 U 21 U 7.1 J 1600 UJ 670 19 J 45 J 71 J 92 UJ 95 UJ

2800 U 350 U

820 U 100 U

2800 U 350 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

22 2 21 2 1 1 211 1 1

00 0 00 0 0 0 000 0 0

2011081020110810 20110810 2011081020040930 20110809 19981208 19981208 201108102004092920040929 20040929 20040930

DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIGDUPAVG NORMAL NORMAL

IOA-SS-EU29-

0002-D

IOA-SS-EU29-

0002-AVG

IOA-SS-EU30-

0002

IOA-SS-EU31-

0002

NAS-AOC13-

SW04

IOA-SS-EU28-

0002

SB06001-NSO-

120898-0

SB06002-NSO-

120898-0

IOA-SS-EU29-

0002

NAS-AOC13-

SW01-D

NAS-AOC13-

SW01-AVG

NAS-AOC13-

SW02

NAS-AOC13-

SW03

IOA-SS-EU29IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31AOC13-SW04 IOA-SS-EU28 SB06-001 SB06-002 IOA-SS-EU29AOC13-SW01AOC13-SW01 AOC13-SW02 AOC13-SW03

EU29EU29 EU30 EU31EU28 EU28 EU28 EU28 EU29EU28EU28 EU28 EU28

4000 U 1800 U

134 220 23 U 21 U 560 9900 J 18000 J 1800 J 2000 J 2200 J 92 UJ 95 UJ

2800 U 350 U

138 220 23 U 21 U 560 13000 J 33000 J 2900 J 2950 J 3000 J 92 UJ 95 UJ

912 J 1490 J 23 U 21 U 3990 J 76300 J 172000 J 17300 J 17800 J 18400 J 79 J 106 UJ

33 J 53 J

29 110 J

66 J 130 J

1.7 U 5.1 J

1.7 U 1.7 U

1.7 U 18 J

34 U 35 U 7.2 U 7.2 U 7.2 U 7.3 U 7.6 U

34 U 35 U 7.2 U 7.2 U 7.2 U 7.3 U 7.6 U

69 U 70 U 7.2 U 7.2 U 7.2 U 7.3 U 7.6 U

34 U 35 U 7.2 U 7.2 U 7.2 U 7.3 U 7.6 U

34 U 35 U 7.2 U 7.2 U 7.2 U 7.3 U 7.6 U

34 U 35 U 7.2 U 7.2 U 7.2 U 7.3 U 7.6 U

34 U 35 U 59 61 63 86 150

1.7 U 1.7 U

1.7 U 1.7 U

3.4 U 3.5 U

1.7 U 1.7 U

7.8 J 26 J

11 J 53 J

3.4 U 3.5 U

23 J 41 J

16 J 74 J

1.7 U 1.7 U

1.7 U 2.5 J

1.7 U 1.7 U

63 J 200 J

38 J 17 U

39 U 40 U 59 61 63 86 150

170 U 170 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 47 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PERCENT SOLIDS

TOTAL SOLIDS

MISCELLANEOUS PARAMETERS 

(MG/KG)

CYANIDE

EPH MADEP (UG/KG)

22 2 21 2 1 1 211 1 1

00 0 00 0 0 0 000 0 0

2011081020110810 20110810 2011081020040930 20110809 19981208 19981208 201108102004092920040929 20040929 20040930

DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIGDUPAVG NORMAL NORMAL

IOA-SS-EU29-

0002-D

IOA-SS-EU29-

0002-AVG

IOA-SS-EU30-

0002

IOA-SS-EU31-

0002

NAS-AOC13-

SW04

IOA-SS-EU28-

0002

SB06001-NSO-

120898-0

SB06002-NSO-

120898-0

IOA-SS-EU29-

0002

NAS-AOC13-

SW01-D

NAS-AOC13-

SW01-AVG

NAS-AOC13-

SW02

NAS-AOC13-

SW03

IOA-SS-EU29IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31AOC13-SW04 IOA-SS-EU28 SB06-001 SB06-002 IOA-SS-EU29AOC13-SW01AOC13-SW01 AOC13-SW02 AOC13-SW03

EU29EU29 EU30 EU31EU28 EU28 EU28 EU28 EU29EU28EU28 EU28 EU28

4740 J 5230 J 7800 6900 6000 13000 7000

0.19 UJ 0.21 UJ 0.24 U 0.22 U 0.2 U 0.1 U 0.092 U

2.6 4.1 6.4 5.7 5 1.5 2.2

13.5 18 18 16.5 15 17 17

0.4 J 0.43 J 0.46 0.42 0.38 0.42 0.41

0.33 J 0.24 U 0.24 U 0.22 U 0.2 U 0.15 U 0.27 U

761 640 480 J 400 J 320 J 1100 J 1100 J

11.9 18.7 14 12 10 17 10

3.4 4 3 2.55 2.1 3.9 4.1

61.9 62.8 4.2 3.75 3.3 5.7 9.2

11100 13200 21000 19000 17000 16000 18000

90.7 114 20 J 16 J 12 J 9.3 J 10 J

1600 2160 1800 J 1450 J 1100 J 3600 J 2600 J

209 294 100 J 92 J 84 J 200 J 440 J

0.07 U 0.2 UJ 0.0073 J 0.0073 J 0.0073 J 0.019 J 0.0014 J

8.9 11.3 7.7 6.35 5 11 9

281 292 480 435 390 230 440

0.31 U 0.37 J 0.79 J 0.635 J 0.48 J 0.85 J 0.48 J

0.26 UJ 0.28 U 0.092 U 0.0795 U 0.067 U 0.095 U 0.06 U

40.6 U 38.8 U 38 J 33 J 28 J 46 J 59 J

0.31 U 0.34 U 0.088 U 0.088 U 0.088 U 0.089 U 0.079 U

33.1 38 39 34.5 30 21 17

53.2 70 29 25 21 34 36

16.6 16.4 11.4 7.7 15.4 8 7.5 7 10 12

94 94

0.22 U 0.22 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 48 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

TEQ

TEQ HALFND

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

22 2 21 2 1 1 211 1 1

00 0 00 0 0 0 000 0 0

2011081020110810 20110810 2011081020040930 20110809 19981208 19981208 201108102004092920040929 20040929 20040930

DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIGDUPAVG NORMAL NORMAL

IOA-SS-EU29-

0002-D

IOA-SS-EU29-

0002-AVG

IOA-SS-EU30-

0002

IOA-SS-EU31-

0002

NAS-AOC13-

SW04

IOA-SS-EU28-

0002

SB06001-NSO-

120898-0

SB06002-NSO-

120898-0

IOA-SS-EU29-

0002

NAS-AOC13-

SW01-D

NAS-AOC13-

SW01-AVG

NAS-AOC13-

SW02

NAS-AOC13-

SW03

IOA-SS-EU29IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31AOC13-SW04 IOA-SS-EU28 SB06-001 SB06-002 IOA-SS-EU29AOC13-SW01AOC13-SW01 AOC13-SW02 AOC13-SW03

EU29EU29 EU30 EU31EU28 EU28 EU28 EU28 EU29EU28EU28 EU28 EU28

110000 J 260000 J

71000 J 73000

8400 J 12000 J

190000 J 340000 J

704

6.03

16.7

4.77

1.08 U

0.254 J

1.3 J

0.539 U

1.75 J

0.539 U

0.502 J

0.269 U

0.539 U

4.23

7.6

0.219 U

0.568 UJ

3.51 J

3.85 J

40.1

10.5 J

3.3 J

43.4 J

1.75 J

57.3 J

0.219 U

13.2 J

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 49 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 UJ 5.55 UJ 5.6 UJ 5.1 UJ

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 UJ 5.55 UJ 5.6 UJ 5.1 UJ

5.1 R 5.5 UJ 5.55 UJ 5.6 UJ 5.1 UJ

21 R 22 U 22 U 22 U 21 U

21 R 22 U 22 U 22 U 21 U

21 R 22 U 22 U 22 U 21 U

21 R 13 J 14 J 15 J 16 J

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

10 R 11 U 11 U 11 U 10 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

10 R 11 U 11 U 11 U 10 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

10 R 11 UJ 11 UJ 11 UJ 10 UJ

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 2.12 J 1.5 J 3.7 J

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

1 12 2 1 1 122 2 2 22

0 00 0 0 0 000 0 0 00

19981208 1998120820110810 20110809 19981124 19981208 199812082011081120110811 20110810 20110810 2011081020110811

AVG NORMALNORMAL NORMAL NORMAL ORIG DUPDUPAVG NORMAL NORMAL NORMALORIG

SB06008-NSO-

120898-0-AVG

SB06009-NSO-

120898-0

IOA-SS-EU36-

0002

IOA-SS-EU37-

0002

MW06013-NSO-

112498-0

SB06008-NSO-

120898-0

SB06008-NSO-

120898-0-D

IOA-SS-EU32-

0002-D

IOA-SS-EU32-

0002-AVG

IOA-SS-EU33-

0002

IOA-SS-EU34-

0002

IOA-SS-EU35-

0002

IOA-SS-EU32-

0002

SB06-008 SB06-009IOA-SS-EU36 IOA-SS-EU37 MW06-013 SB06-008 SB06-008IOA-SS-EU32IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34 IOA-SS-EU35IOA-SS-EU32

EU37 EU37EU36 EU37 EU37 EU37 EU37EU32EU32 EU33 EU34 EU35EU32

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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INDUSTRIAL OPERATIONS AREA
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PAGE 50 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C5-C8 ALIPHATICS-UNADJ

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

C9-C12 ALIPHATICS-UNADJ

METHYL TERT-BUTYL ETHER

O-XYLENE

TOTAL XYLENES

VOLATILE PETROLEUM 

HYDROCARBONS

SEMIVOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

1 12 2 1 1 122 2 2 22

0 00 0 0 0 000 0 0 00

19981208 1998120820110810 20110809 19981124 19981208 199812082011081120110811 20110810 20110810 2011081020110811

AVG NORMALNORMAL NORMAL NORMAL ORIG DUPDUPAVG NORMAL NORMAL NORMALORIG

SB06008-NSO-

120898-0-AVG

SB06009-NSO-

120898-0

IOA-SS-EU36-

0002

IOA-SS-EU37-

0002

MW06013-NSO-

112498-0

SB06008-NSO-

120898-0

SB06008-NSO-

120898-0-D

IOA-SS-EU32-

0002-D

IOA-SS-EU32-

0002-AVG

IOA-SS-EU33-

0002

IOA-SS-EU34-

0002

IOA-SS-EU35-

0002

IOA-SS-EU32-

0002

SB06-008 SB06-009IOA-SS-EU36 IOA-SS-EU37 MW06-013 SB06-008 SB06-008IOA-SS-EU32IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34 IOA-SS-EU35IOA-SS-EU32

EU37 EU37EU36 EU37 EU37 EU37 EU37EU32EU32 EU33 EU34 EU35EU32

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U

10 R 11 U 11 U 11 U 10 U

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

1700 U 1800 U 1800 U 1800 U 1800 U

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

1700 UJ 1800 U 1800 U 1800 U 1800 U

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

19 UJ 19 UJ 19 UJ 18 UJ 20 UJ 18 UJ 13 J 350 U 310 J 295 J 280 J 180 J

350 U 350 U 355 U 360 U 360 U

1700 U 1800 U 1800 U 1800 U 1800 U

350 U 350 U 355 U 360 U 360 U

350 UJ 350 U 355 U 360 U 360 UJ

1700 U 1800 U 1800 U 1800 U 1800 U

250 UJ 260 U 260 U 260 U 260 UJ

350 U 350 U 355 U 360 U 360 UJ

350 U 350 U 355 U 360 U 360 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

1 12 2 1 1 122 2 2 22

0 00 0 0 0 000 0 0 00

19981208 1998120820110810 20110809 19981124 19981208 199812082011081120110811 20110810 20110810 2011081020110811

AVG NORMALNORMAL NORMAL NORMAL ORIG DUPDUPAVG NORMAL NORMAL NORMALORIG

SB06008-NSO-

120898-0-AVG

SB06009-NSO-

120898-0

IOA-SS-EU36-

0002

IOA-SS-EU37-

0002

MW06013-NSO-

112498-0

SB06008-NSO-

120898-0

SB06008-NSO-

120898-0-D

IOA-SS-EU32-

0002-D

IOA-SS-EU32-

0002-AVG

IOA-SS-EU33-

0002

IOA-SS-EU34-

0002

IOA-SS-EU35-

0002

IOA-SS-EU32-

0002

SB06-008 SB06-009IOA-SS-EU36 IOA-SS-EU37 MW06-013 SB06-008 SB06-008IOA-SS-EU32IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34 IOA-SS-EU35IOA-SS-EU32

EU37 EU37EU36 EU37 EU37 EU37 EU37EU32EU32 EU33 EU34 EU35EU32

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

1700 U 1800 U 1800 U 1800 U 1800 U

1700 U 1800 U 1800 U 1800 U 1800 U

19 UJ 19 UJ 19 UJ 18 UJ 8 J 18 UJ 120 J 350 U 350 U 355 U 360 U 360 U

19 UJ 19 UJ 19 UJ 13 J 20 UJ 18 UJ 10 J 350 U 350 U 355 U 360 U 360 U

19 UJ 19 UJ 19 UJ 11 J 19 J 18 UJ 210 J 350 U 350 U 134 J 93 J 88 J

47.4 J 43.8 J 40.2 J 75.1 J 85.9 J 30.5 J 648 J 1800 U 311 J 602 J 893 J 224 J

27 J 23.2 J 19.3 J 57.1 J 63.9 J 0.7 J 648 J 1800 U 311 J 602 J 893 J 224 J

20 J 18 J 16 J 37 J 51 J 18 UJ 630 J 350 UJ 270 J 350 J 430 280 J

20 J 17.5 J 15 J 42 J 51 J 18 UJ 440 J 1800 U 160 J 385 J 610 J 100 J

48 J 37 J 26 J 77 J 74 J 7 J 750 J 350 UJ 630 815 1000 500

19 UJ 19 UJ 19 UJ 36 J 31 J 18 UJ 150 J 350 UJ 270 J 335 J 400 260 J

20 J 16 J 12 J 53 J 36 J 18 UJ 250 J 350 UJ 150 J 190 J 230 J 150 J

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

350 UJ 170 J 145 J 120 J 360 UJ

350 UJ 140 J 160 J 360 U 360 UJ

350 U 350 U 355 U 360 U 360 UJ

33 J 25.5 J 18 J 53 J 67 J 18 UJ 700 J 350 UJ 630 695 760 470 J

37 UJ 37.5 UJ 38 UJ 36 UJ 40 UJ 36 UJ 52 J 2.1 U 31 J 59.5 J 88 J 13 J

350 U 200 J 180 J 160 J 120 J

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 UJ

350 UJ 350 U 355 U 360 U 360 U

49 J 37.5 J 26 J 68 J 150 J 7 J 1300 J 350 U 450 580 710 600 J

19 UJ 19 UJ 19 UJ 18 UJ 20 UJ 18 UJ 97 J 350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 UJ

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

350 U 350 U 355 U 360 U 360 U

37 UJ 37.5 UJ 38 UJ 31 J 40 UJ 36 UJ 150 J 350 UJ 280 J 385 J 490 310 J

350 U 350 U 355 U 360 U 360 U

19 UJ 19 UJ 19 UJ 18 UJ 20 UJ 18 UJ 21 J 350 U 280 J 300 J 320 J 250 J

350 U 350 U 355 U 360 U 360 U

100 U 110 U 110 U 110 U 110 U

350 U 350 U 355 U 360 U 360 UJ

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

1 12 2 1 1 122 2 2 22

0 00 0 0 0 000 0 0 00

19981208 1998120820110810 20110809 19981124 19981208 199812082011081120110811 20110810 20110810 2011081020110811

AVG NORMALNORMAL NORMAL NORMAL ORIG DUPDUPAVG NORMAL NORMAL NORMALORIG

SB06008-NSO-

120898-0-AVG

SB06009-NSO-

120898-0

IOA-SS-EU36-

0002

IOA-SS-EU37-

0002

MW06013-NSO-

112498-0

SB06008-NSO-

120898-0

SB06008-NSO-

120898-0-D

IOA-SS-EU32-

0002-D

IOA-SS-EU32-

0002-AVG

IOA-SS-EU33-

0002

IOA-SS-EU34-

0002

IOA-SS-EU35-

0002

IOA-SS-EU32-

0002

SB06-008 SB06-009IOA-SS-EU36 IOA-SS-EU37 MW06-013 SB06-008 SB06-008IOA-SS-EU32IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34 IOA-SS-EU35IOA-SS-EU32

EU37 EU37EU36 EU37 EU37 EU37 EU37EU32EU32 EU33 EU34 EU35EU32

1700 U 1800 U 1800 U 1800 U 1800 UJ

11 J 10.2 J 19 UJ 30 J 95 J 18 UJ 1000 J 350 U 500 570 640 510 J

350 U 170 J 175 J 360 U 360 U

55 J 41.5 J 28 J 61 J 110 J 18 UJ 1300 J 350 UJ 470 635 800 450 J

256 J 198 J 141 J 512 J 692 J 14 J 7190 J 415 UJ 4430 J 5640 J 6850 J 4160 J

3.5 U 3.5 U 3.22 J 4.7 J 3.6 U

3.5 U 5 J 7.45 J 9.9 J 3.7 J

3.5 U 23 J 24.5 J 26 J 17 J

1.7 U 2.7 J 1.8 J 1.8 U 2.6 J

1.7 U 1.7 U 1.75 U 1.8 U 1.8 U

1.7 U 1.7 U 1.75 U 1.8 U 1.8 U

7.4 U 7.55 U 7.7 U 7.1 U 7.8 U 7.1 U 7.6 U 35 U 35 U 35.5 U 36 U 36 U

7.4 U 7.55 U 7.7 U 7.1 U 7.8 U 7.1 U 7.6 U 35 U 35 U 35.5 U 36 U 36 U

7.4 U 7.55 U 7.7 U 7.1 U 7.8 U 7.1 U 7.6 U 70 U 70 U 71 U 72 U 72 U

7.4 U 7.55 U 7.7 U 7.1 U 7.8 U 7.1 U 7.6 U 35 U 35 U 35.5 U 36 U 36 U

7.4 U 7.55 U 7.7 U 7.1 U 7.8 U 7.1 U 7.6 U 35 U 35 U 35.5 U 36 U 36 U

7.4 U 7.55 U 7.7 U 7.1 U 7.8 U 7.1 U 7.6 U 35 U 35 U 35.5 U 36 U 36 U

7.4 U 7.55 U 7.7 U 7.1 U 7.8 U 7.1 U 7.6 U 35 U 35 U 35.5 U 36 U 36 U

1.7 U 1.7 U 1.75 U 1.8 U 1.8 U

1.7 U 1.7 U 1.75 U 1.8 U 1.8 U

3.5 U 3.5 U 3.55 U 3.6 U 3.6 U

1.7 U 1.7 U 1.75 U 1.8 U 1.8 U

3.5 U 3.5 U 3.55 U 3.6 U 3.6 U

3.5 U 3.5 U 3.55 U 3.6 U 3.6 U

3.5 U 3.5 U 3.55 U 3.6 U 3.6 U

3.5 U 3.5 U 2.78 3.8 3.6 U

3.5 U 4.9 J 5.6 J 6.3 J 4.2

1.7 U 1.7 U 1.75 U 1.8 U 1.8 U

1.7 U 1.7 U 1.75 U 1.8 U 1.8 U

1.7 U 1.7 U 1.75 U 1.8 U 1.8 U

1.7 U 9.6 J 8.7 J 7.8 J 12 J

17 U 17 U 13.8 J 19 J 18 U

7.4 U 7.55 U 7.7 U 7.1 U 7.8 U 7.1 U 7.6 U 40 U 40 U 40.6 U 41.1 U 41.1 U

170 U 170 U 175 U 180 U 180 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PERCENT SOLIDS

TOTAL SOLIDS

MISCELLANEOUS PARAMETERS 

(MG/KG)

CYANIDE

EPH MADEP (UG/KG)

1 12 2 1 1 122 2 2 22

0 00 0 0 0 000 0 0 00

19981208 1998120820110810 20110809 19981124 19981208 199812082011081120110811 20110810 20110810 2011081020110811

AVG NORMALNORMAL NORMAL NORMAL ORIG DUPDUPAVG NORMAL NORMAL NORMALORIG

SB06008-NSO-

120898-0-AVG

SB06009-NSO-

120898-0

IOA-SS-EU36-

0002

IOA-SS-EU37-

0002

MW06013-NSO-

112498-0

SB06008-NSO-

120898-0

SB06008-NSO-

120898-0-D

IOA-SS-EU32-

0002-D

IOA-SS-EU32-

0002-AVG

IOA-SS-EU33-

0002

IOA-SS-EU34-

0002

IOA-SS-EU35-

0002

IOA-SS-EU32-

0002

SB06-008 SB06-009IOA-SS-EU36 IOA-SS-EU37 MW06-013 SB06-008 SB06-008IOA-SS-EU32IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34 IOA-SS-EU35IOA-SS-EU32

EU37 EU37EU36 EU37 EU37 EU37 EU37EU32EU32 EU33 EU34 EU35EU32

4800 4650 4500 7100 7600 6500 9400 7380 J 6960 J 6620 J 6280 J 4470 J

0.088 U 0.08 U 0.072 U 0.1 U 0.097 U 0.085 U 0.16 U 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.23 UJ

1.1 1.15 1.2 1.7 1.6 1.2 2.3 4.4 J 3.1 3.85 4.6 0.81 J

11 12.5 14 16 22 12 22 20.2 J 24.3 22.8 21.2 15.9

0.36 J 0.34 J 0.32 J 0.4 0.53 0.31 J 0.45 0.67 0.38 J 0.39 J 0.4 J 0.28 J

0.13 U 0.108 J 0.15 J 0.18 0.21 0.16 J 0.33 0.23 UJ 4 2.75 1.5 0.27 U

760 735 710 1300 1600 1200 1200 899 1620 1330 1040 2740

6.2 5.7 5.2 7 8.2 9 15 10.6 11.8 11.1 10.4 7.6

3.7 3.65 3.6 4.3 5.6 3.6 4.9 3.6 3.8 3.55 3.3 4

7.8 7.6 7.4 7.8 J 6.1 J 7.9 J 13 J 12.2 J 13.6 14.2 14.8 5.6

8800 8450 8100 15000 22000 12000 18000 14700 12100 11600 11100 6660

7.1 6.8 6.5 10 9.9 8.2 32 8.5 J 62.9 60.2 57.5 11.7

1700 1650 1600 2500 2100 2300 3000 2430 J 1880 1800 1730 1380 J

210 J 220 J 230 J 240 J 380 J 200 J 350 J 150 J 127 135 143 92.5 J

0.011 U 0.0038 J 0.002 J 0.004 J 0.003 J 0.002 J 0.022 J 0.05 UJ 0.11 UJ 0.1 UJ 0.09 UJ 0.07 UJ

6.7 6.1 5.5 7.1 7.7 7.7 9.9 9 10.4 9.25 8.1 6.6

280 J 265 J 250 J 480 J 310 J 320 J 440 J 384 401 372 344 314

0.7 U 0.67 U 0.64 U 0.35 J 0.24 J 0.63 U 0.65 U 0.61 J 0.68 J 0.415 J 0.3 U 0.37 U

0.096 U 0.082 U 0.068 U 0.078 U 0.1 U 0.085 U 0.1 U 0.26 UJ 0.26 UJ 0.255 UJ 0.25 UJ 0.31 U

37 J 35.5 J 34 J 54 J 47 J 49 J 58 J 73.9 92.2 77.8 63.3 53.1 U

0.093 U 0.0895 U 0.086 U 0.066 U 0.076 U 0.084 U 0.087 U 0.32 U 0.32 U 0.315 U 0.31 U 0.37 U

12 11.5 11 19 16 11 19 14.9 J 34.2 29.9 25.6 13.9 J

30 29.5 29 38 33 33 44 35.5 J 42.6 37.6 32.6 33.9

11 12 13 7 16 6 14

81 94 93.5 93 83

0.21 U 0.22 U 0.22 U 0.22 U 0.22

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 54 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

TEQ

TEQ HALFND

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

1 12 2 1 1 122 2 2 22

0 00 0 0 0 000 0 0 00

19981208 1998120820110810 20110809 19981124 19981208 199812082011081120110811 20110810 20110810 2011081020110811

AVG NORMALNORMAL NORMAL NORMAL ORIG DUPDUPAVG NORMAL NORMAL NORMALORIG

SB06008-NSO-

120898-0-AVG

SB06009-NSO-

120898-0

IOA-SS-EU36-

0002

IOA-SS-EU37-

0002

MW06013-NSO-

112498-0

SB06008-NSO-

120898-0

SB06008-NSO-

120898-0-D

IOA-SS-EU32-

0002-D

IOA-SS-EU32-

0002-AVG

IOA-SS-EU33-

0002

IOA-SS-EU34-

0002

IOA-SS-EU35-

0002

IOA-SS-EU32-

0002

SB06-008 SB06-009IOA-SS-EU36 IOA-SS-EU37 MW06-013 SB06-008 SB06-008IOA-SS-EU32IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34 IOA-SS-EU35IOA-SS-EU32

EU37 EU37EU36 EU37 EU37 EU37 EU37EU32EU32 EU33 EU34 EU35EU32

20000 U 25000 J 23500 J 22000 J 23000 J

15000 33000 33000 33000 42000

8100 J 28000 J 32500 J 37000 J 9700 J

34000 U 86000 J 89000 J 92000 J 74000 J

583 359

5.07 5.87

21.2 12

4.1 4.91

0.972 U 1.05 U

0.486 U 0.135 J

0.892 J 0.994 J

0.765 J 0.302 J

0.912 J 0.568 J

0.454 J 0.317 J

0.972 U 1.05 U

0.239 J 0.264 U

0.281 J 0.294 J

2.15 J 0.868 J

3.18 1.32 J

0.422 J 0.439 J

0.444 U 0.419 U

2.57 J 1.44 J

2.67 J 1.65 J

50.8 28.4

8.25 6.72 J

5.21 J 2.64 J

21 J 9.48 J

2.01 J 0.45 J

27 J 12.2 J

1.21 J 0.439 J

7.16 J 5.5 J

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ

5.2 UJ

300 U 5.4 UJ 5.5 UJ 250 UJ 6 UJ 6.1 UJ

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

300 U 5.4 UJ 5.5 UJ 250 UJ 6 UJ 6.1 UJ

300 U 5.4 UJ 5.5 UJ 250 UJ 6 UJ 6.1 UJ

26 UJ 22 U 2.2 J 140 J 24 U 24 U

26 R 22 U 22 U 990 U 24 U 24 U

26 R 22 U 22 U 990 U 24 U 24 U

43 J 20 J 19 J 92 J 140 J 21 J

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 11 U 11 U 490 UJ 12 U 12 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 11 U 11 U 490 UJ 12 U 12 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 11 UJ 11 UJ 490 UJ 12 UJ 12 UJ

5.2 UJ

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ

26 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 1.6 J 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ

1 11 2 21 1 2 1 11 2 1

0 00 0 00 0 0 0 00 0 0

19981027 1998102719981027 20110810 2011081019981208 19981209 20110809 19981208 1998120820030725 20110809 19981208

ORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SS06-020-NSO-

102798

SS06-020-NSO-

102798-D

SS06-020-NSO-

102798-AVG

IOA-SS-EU40-

0002

IOA-SS-EU41-

0002

SB06007-NSO-

120898-0

SB06012-NSO-

120998-0

IOA-SS-EU39-

0002

SB06004-NSO-

120898-0

SB06005-NSO-

120898-0

SB06-351-NSO-

072503

IOA-SS-EU38-

0002

SB06006-NSO-

120898-0

SS06-020 SS06-020SS06-020 IOA-SS-EU40 IOA-SS-EU41SB06-007 SB06-012 IOA-SS-EU39 SB06-004 SB06-005SB06-351 IOA-SS-EU38 SB06-006

EU39 EU39EU39 EU40 EU41EU38 EU38 EU39 EU39 EU39EU37 EU38 EU38

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C5-C8 ALIPHATICS-UNADJ

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

C9-C12 ALIPHATICS-UNADJ

METHYL TERT-BUTYL ETHER

O-XYLENE

TOTAL XYLENES

VOLATILE PETROLEUM 

HYDROCARBONS

SEMIVOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

1 11 2 21 1 2 1 11 2 1

0 00 0 00 0 0 0 00 0 0

19981027 1998102719981027 20110810 2011081019981208 19981209 20110809 19981208 1998120820030725 20110809 19981208

ORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SS06-020-NSO-

102798

SS06-020-NSO-

102798-D

SS06-020-NSO-

102798-AVG

IOA-SS-EU40-

0002

IOA-SS-EU41-

0002

SB06007-NSO-

120898-0

SB06012-NSO-

120998-0

IOA-SS-EU39-

0002

SB06004-NSO-

120898-0

SB06005-NSO-

120898-0

SB06-351-NSO-

072503

IOA-SS-EU38-

0002

SB06006-NSO-

120898-0

SS06-020 SS06-020SS06-020 IOA-SS-EU40 IOA-SS-EU41SB06-007 SB06-012 IOA-SS-EU39 SB06-004 SB06-005SB06-351 IOA-SS-EU38 SB06-006

EU39 EU39EU39 EU40 EU41EU38 EU38 EU39 EU39 EU39EU37 EU38 EU38

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ 11 U 11 U 490 UJ 12 U 12 U

5.2 UJ

5.2 UJ

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 1700 U 1700 U 1800 U 1800 U 1800 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

610 U 1700 U 1700 U 1800 U 1800 U 1800 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 550 720 370 U 360 U 760 210 J 18 UJ

300 U 350 U 350 U 370 U 360 U 360 U

610 U 1700 U 1700 U 1800 U 1800 U 1800 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 UJ 370 UJ 360 UJ 360 UJ

610 U 1700 U 1700 U 1800 U 1800 U 1800 U

610 U 250 U 250 U 260 U 260 U 260 U

300 U 350 U 350 U 370 U 360 U 360 U

610 U 350 U 350 U 370 U 360 U 360 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

1 11 2 21 1 2 1 11 2 1

0 00 0 00 0 0 0 00 0 0

19981027 1998102719981027 20110810 2011081019981208 19981209 20110809 19981208 1998120820030725 20110809 19981208

ORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SS06-020-NSO-

102798

SS06-020-NSO-

102798-D

SS06-020-NSO-

102798-AVG

IOA-SS-EU40-

0002

IOA-SS-EU41-

0002

SB06007-NSO-

120898-0

SB06012-NSO-

120998-0

IOA-SS-EU39-

0002

SB06004-NSO-

120898-0

SB06005-NSO-

120898-0

SB06-351-NSO-

072503

IOA-SS-EU38-

0002

SB06006-NSO-

120898-0

SS06-020 SS06-020SS06-020 IOA-SS-EU40 IOA-SS-EU41SB06-007 SB06-012 IOA-SS-EU39 SB06-004 SB06-005SB06-351 IOA-SS-EU38 SB06-006

EU39 EU39EU39 EU40 EU41EU38 EU38 EU39 EU39 EU39EU37 EU38 EU38

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

610 U 1700 U 1700 U 1800 U 1800 U 1800 U

610 U 1700 U 1700 U 1800 U 1800 U 1800 U

300 U 120 J 590 370 U 360 U 360 J 1400 J 10 J

300 U 130 J 110 J 370 U 360 U 180 J 59 J 18 UJ

300 U 290 J 3000 370 U 96 J 660 2200 J 24 J

300 U 3530 J 1220 J 2.2 UJ 328 J 1560 J 7970 J 85.4 J

300 U 3530 J 1220 J 2.2 UJ 328 J 1560 J 7970 J 65.1 J

300 U 2900 J 3500 J 370 UJ 350 J 2700 J 6300 J 67 J

300 U 2600 J 540 J 2.2 UJ 190 J 750 J 5600 J 50 J

300 U 2900 J 2000 J 370 UJ 560 J 2800 J 7400 J 80 J

300 U 2200 J 570 J 370 UJ 270 J 1400 J 2500 J 20 J

300 U 2500 J 1700 J 370 UJ 130 J 2800 J 3200 J 32 J

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 140 J 170 J 370 UJ 140 J 320 J

300 U 350 U 350 UJ 370 UJ 360 UJ 93 J

300 U 260 J 210 J 370 U 360 U 540

300 U 3800 J 4400 J 370 UJ 370 J 3300 J 6500 J 73 J

300 U 100 J 52 J 2.2 U 19 J 87 J 700 J 37 UJ

300 U 360 720 370 U 360 U 810

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 UJ 370 UJ 360 UJ 360 UJ

300 U 7000 J 12000 370 U 620 6200 10000 J 160 J

300 U 150 J 590 370 U 360 U 360 1200 J 18 UJ

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 350 U 350 U 370 U 360 U 360 U

300 U 2200 J 560 J 370 UJ 260 J 1400 J 2600 J 37 UJ

300 U 350 U 350 U 370 U 360 U 360 U

300 U 540 550 370 U 360 U 900 700 J 18 UJ

300 U 350 U 350 U 370 U 360 U 360 U

300 U 100 U 100 U 110 U 110 U 110 U

300 U 350 U 350 U 370 U 360 U 360 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

1 11 2 21 1 2 1 11 2 1

0 00 0 00 0 0 0 00 0 0

19981027 1998102719981027 20110810 2011081019981208 19981209 20110809 19981208 1998120820030725 20110809 19981208

ORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SS06-020-NSO-

102798

SS06-020-NSO-

102798-D

SS06-020-NSO-

102798-AVG

IOA-SS-EU40-

0002

IOA-SS-EU41-

0002

SB06007-NSO-

120898-0

SB06012-NSO-

120998-0

IOA-SS-EU39-

0002

SB06004-NSO-

120898-0

SB06005-NSO-

120898-0

SB06-351-NSO-

072503

IOA-SS-EU38-

0002

SB06006-NSO-

120898-0

SS06-020 SS06-020SS06-020 IOA-SS-EU40 IOA-SS-EU41SB06-007 SB06-012 IOA-SS-EU39 SB06-004 SB06-005SB06-351 IOA-SS-EU38 SB06-006

EU39 EU39EU39 EU40 EU41EU38 EU38 EU39 EU39 EU39EU37 EU38 EU38

610 U 1700 U 1700 U 1800 U 1800 U 1800 U

300 U 5900 J 6000 370 U 550 3900 8500 J 91 J

300 U 350 U 350 U 370 U 360 U 360 U

300 U 6200 J 11000 J 370 UJ 1100 J 8000 J 11000 J 140 J

300 U 40100 J 47900 J 327 UJ 4520 J 36600 J 70100 J 747 J

2 U 6.7 J 6 J 3.7 U 8.5 J 12 J

2 U 13 9.7 3.7 U 3.8 24

2 U 43 J 24 J 3.7 U 11 J 35 J

0.99 U 1.7 U 1.7 U 1.8 U 1.8 U 1.8 U

0.99 U 1.7 U 1.7 U 1.8 U 1.8 U 1.8 U

2.6 R 3.5 J 1.7 U 1.8 U 1.8 U 1.8 U

31 U 35 U 35 U 37 U 36 U 36 U 8.5 U 7.4 U

31 U 35 U 35 U 73 U 36 U 36 U 8.5 U 7.4 U

31 U 69 U 69 U 37 U 72 U 72 U 8.5 U 7.4 U

31 U 35 U 35 U 37 U 36 U 36 U 8.5 U 7.4 U

31 U 35 U 35 U 37 U 36 U 36 U 8.5 U 7.4 U

31 U 35 U 35 U 37 U 36 U 36 U 8.5 U 7.4 U

31 U 35 U 35 U 37 U 36 U 36 U 46 7.4 U

0.99 U 1.7 U 1.7 U 1.8 U 1.8 U 1.8 U

0.99 UJ 1.7 U 1.7 U 1.8 U 1.8 U 1.8 U

2 U 3.5 U 3.5 U 3.7 U 22 J 3.6 U

0.99 U 1.7 U 1.7 U 1.8 U 1.8 U 1.8 U

2 U 3.5 U 9 J 3.7 U 3.6 U 4.8 J

2 U 5 J 12 J 3.7 U 3.6 U 4.2 J

2 U 3.5 U 3.5 U 3.7 U 3.6 U 3.6 U

3.7 R 3.5 U 4.3 3.7 U 3.6 U 7.6 J

2 U 9.4 J 23 3.7 U 3.6 U 13

0.99 U 1.7 U 1.7 U 1.8 U 1.8 U 1.8 U

0.99 U 2.3 J 1.7 U 1.8 U 1.8 U 1.8 U

0.99 U 1.7 U 1.7 U 1.8 U 1.8 U 1.8 U

0.99 U 13 J 26 J 1.8 U 2.7 J 21 J

9.9 U 26 J 58 J 18 U 18 U 30 J

31 U 39.9 U 39.9 U 42.1 U 41.1 U 41.1 U 46 7.4 U

31 U 170 U 170 U 180 U 180 U 180 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PERCENT SOLIDS

TOTAL SOLIDS

MISCELLANEOUS PARAMETERS 

(MG/KG)

CYANIDE

EPH MADEP (UG/KG)

1 11 2 21 1 2 1 11 2 1

0 00 0 00 0 0 0 00 0 0

19981027 1998102719981027 20110810 2011081019981208 19981209 20110809 19981208 1998120820030725 20110809 19981208

ORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SS06-020-NSO-

102798

SS06-020-NSO-

102798-D

SS06-020-NSO-

102798-AVG

IOA-SS-EU40-

0002

IOA-SS-EU41-

0002

SB06007-NSO-

120898-0

SB06012-NSO-

120998-0

IOA-SS-EU39-

0002

SB06004-NSO-

120898-0

SB06005-NSO-

120898-0

SB06-351-NSO-

072503

IOA-SS-EU38-

0002

SB06006-NSO-

120898-0

SS06-020 SS06-020SS06-020 IOA-SS-EU40 IOA-SS-EU41SB06-007 SB06-012 IOA-SS-EU39 SB06-004 SB06-005SB06-351 IOA-SS-EU38 SB06-006

EU39 EU39EU39 EU40 EU41EU38 EU38 EU39 EU39 EU39EU37 EU38 EU38

5900 5230 J 5680 J 8950 J 5230 J 8890 J 10000 9200

0.72 U 0.19 UJ 0.2 UJ 0.18 UJ 0.2 UJ 1.4 UJ 0.35 0.07 U

11 J 10.4 7.3 2.8 1.7 8.1 5.3 0.75

13 J 22.4 22.2 15.8 J 19 123 39 15

0.4 J 0.45 J 0.37 J 0.8 0.4 J 0.76 0.4 0.27 U

0.33 J 0.22 U 0.25 J 0.21 U 0.23 U 0.32 J 0.42 0.1 U

240 U 1140 1110 676 J 1550 2570 1400 J 750 J

9.5 12.3 10.9 9.2 J 6.8 149 15 10

2.7 J 3.6 3.6 3.4 2.4 J 5.9 3.5 2.6

36 11.8 9.3 17 6.5 18.2 15 3.4

10000 12200 9970 13400 J 8310 16100 16000 11000

7.8 141 75.6 7.7 J 32.1 1280 550 503 456 100 J 7.1 J

1200 1850 1760 2050 J 1240 2320 1900 J 2000 J

66 180 138 157 J 132 207 210 J 130 J

0.036 J 0.09 UJ 0.09 UJ 0.07 UJ 0.08 UJ 0.05 UJ 0.15 0.011 J

5.5 J 9.2 8.8 6.6 5.9 14.6 9.2 6.5

170 U 292 321 237 283 602 290 320

2.6 J 0.33 J 0.32 U 0.82 J 0.32 U 0.52 J 0.96 0.6 J

0.14 R 0.25 UJ 0.27 UJ 0.24 UJ 0.27 UJ 0.23 UJ 0.39 0.078 U

73 U 54 50.2 U 53.5 41.7 U 235 58 J 51 J

0.72 UJ 0.3 U 0.33 U 0.29 U 0.33 U 0.28 U 0.083 U 0.075 U

12 27.9 24.1 16.6 J 16.1 45.2 25 16

21 46.2 41.3 28 J 55.6 150 78 23

12.6 22 11

96 96 91 91 92

1.2 U 0.21 U 0.22 U 0.23 U 0.23 U 0.22 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

TEQ

TEQ HALFND

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

1 11 2 21 1 2 1 11 2 1

0 00 0 00 0 0 0 00 0 0

19981027 1998102719981027 20110810 2011081019981208 19981209 20110809 19981208 1998120820030725 20110809 19981208

ORIG DUPAVG NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SS06-020-NSO-

102798

SS06-020-NSO-

102798-D

SS06-020-NSO-

102798-AVG

IOA-SS-EU40-

0002

IOA-SS-EU41-

0002

SB06007-NSO-

120898-0

SB06012-NSO-

120998-0

IOA-SS-EU39-

0002

SB06004-NSO-

120898-0

SB06005-NSO-

120898-0

SB06-351-NSO-

072503

IOA-SS-EU38-

0002

SB06006-NSO-

120898-0

SS06-020 SS06-020SS06-020 IOA-SS-EU40 IOA-SS-EU41SB06-007 SB06-012 IOA-SS-EU39 SB06-004 SB06-005SB06-351 IOA-SS-EU38 SB06-006

EU39 EU39EU39 EU40 EU41EU38 EU38 EU39 EU39 EU39EU37 EU38 EU38

60000 J 34000 J 18000 U 23000 UJ 43000 J

14000 26000 6600 U 43000 16000

9000 J 8900 J 8200 J 8000 J 9800 J

83000 J 69000 J 31000 U 74000 J 69000 J

1900 50.2 203

47 0.986 U 24

220 1.04 J 21.2

40 0.404 J 17.5

2 U 0.986 U 0.952 J

2.4 U 0.493 U 0.408 J

4.1 J 0.247 U 3.92

9 0.493 U 1.3 J

2.8 U 0.247 U 4.06

4.1 J 0.493 U 0.937 J

0.8 U 0.986 U 1.09 J

0.67 U 0.247 U 0.534 J

1.1 U 0.493 U 0.87 J

2.1 U 0.247 U 8.9

3.2 J 0.142 J 14.6

0.32 U 0.197 U 1.68

7.1 0.194 UJ 1.15 UJ

6.57 0.0721 J 9.15 J

7.5 0.477 J 9.2 J

440 2.54 J 46.2

96 0.563 J 32.3 J

59 0.493 U 11.7

56 0.431 J 92.9

2.3 U 0.247 U 7.16 J

26 0.664 J 124 J

0.32 U 0.197 U 4.52 J

77 0.922 J 39 J

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

22 2 2 22 2 2 2 2

00 0 0 00 0 0 0 0

2011081020110810 20110810 20110810 2011081020110810 20110810 20110810 20110810 20110810

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

IOA-SS-EU46-

0002-D

IOA-SS-EU46-

0002-AVG

IOA-SS-EU47-

0002

IOA-SS-EU48-

0002

IOA-SS-EU49-

0002

IOA-SS-EU42-

0002

IOA-SS-EU43-

0002

IOA-SS-EU44-

0002

IOA-SS-EU45-

0002

IOA-SS-EU46-

0002

IOA-SS-EU46IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44 IOA-SS-EU45 IOA-SS-EU46

EU46EU46 EU47 EU48 EU49EU42 EU43 EU44 EU45 EU46

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 62 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C5-C8 ALIPHATICS-UNADJ

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

C9-C12 ALIPHATICS-UNADJ

METHYL TERT-BUTYL ETHER

O-XYLENE

TOTAL XYLENES

VOLATILE PETROLEUM 

HYDROCARBONS

SEMIVOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

22 2 2 22 2 2 2 2

00 0 0 00 0 0 0 0

2011081020110810 20110810 20110810 2011081020110810 20110810 20110810 20110810 20110810

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

IOA-SS-EU46-

0002-D

IOA-SS-EU46-

0002-AVG

IOA-SS-EU47-

0002

IOA-SS-EU48-

0002

IOA-SS-EU49-

0002

IOA-SS-EU42-

0002

IOA-SS-EU43-

0002

IOA-SS-EU44-

0002

IOA-SS-EU45-

0002

IOA-SS-EU46-

0002

IOA-SS-EU46IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44 IOA-SS-EU45 IOA-SS-EU46

EU46EU46 EU47 EU48 EU49EU42 EU43 EU44 EU45 EU46

20 UJ 17 UJ 19 UJ 55 J 18 UJ 18 UJ 18 UJ 19 UJ 19 UJ 19 UJ

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 63 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

22 2 2 22 2 2 2 2

00 0 0 00 0 0 0 0

2011081020110810 20110810 20110810 2011081020110810 20110810 20110810 20110810 20110810

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

IOA-SS-EU46-

0002-D

IOA-SS-EU46-

0002-AVG

IOA-SS-EU47-

0002

IOA-SS-EU48-

0002

IOA-SS-EU49-

0002

IOA-SS-EU42-

0002

IOA-SS-EU43-

0002

IOA-SS-EU44-

0002

IOA-SS-EU45-

0002

IOA-SS-EU46-

0002

IOA-SS-EU46IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44 IOA-SS-EU45 IOA-SS-EU46

EU46EU46 EU47 EU48 EU49EU42 EU43 EU44 EU45 EU46

20 UJ 17 UJ 19 UJ 110 UJ 18 UJ 18 UJ 18 UJ 19 UJ 19 UJ 19 UJ

8 J 38 J 19 UJ 110 J 18 UJ 18 UJ 18 UJ 19 UJ 19 UJ 19 UJ

10 J 38 J 9 J 190 J 8 J 8 J 8 J 19 UJ 19 UJ 19 UJ

69.3 J 129 J 81 J 469 J 63.6 J 65.2 J 66.8 J 19 UJ 32.2 J 19 UJ

47.3 J 112 J 60.1 J 354 J 43.8 J 45.4 J 47 J 19 UJ 2.21 J 19 UJ

38 J 85 J 34 J 290 J 33 J 32 J 31 J 19 UJ 10 J 19 UJ

37 J 81 J 47 J 260 J 35 J 36.5 J 38 J 19 UJ 19 UJ 19 UJ

62 J 160 J 93 J 620 J 53 J 54.5 J 56 J 19 UJ 12 J 19 UJ

23 J 51 J 26 J 200 J 22 J 23 J 24 J 19 UJ 19 UJ 19 UJ

26 J 67 J 33 J 210 J 20 J 22 J 24 J 19 UJ 19 UJ 19 UJ

49 J 110 J 69 J 400 J 38 J 41 J 44 J 19 UJ 7 J 19 UJ

40 UJ 35 UJ 38 UJ 210 UJ 36 UJ 36 UJ 36 UJ 38 UJ 37 UJ 37 UJ

81 J 200 J 100 J 570 J 68 J 63 J 58 J 19 UJ 14 J 19 UJ

20 UJ 10 J 19 UJ 110 UJ 18 UJ 18 UJ 18 UJ 19 UJ 19 UJ 19 UJ

40 UJ 55 J 38 UJ 210 UJ 36 UJ 36 UJ 36 UJ 38 UJ 37 UJ 37 UJ

20 UJ 17 UJ 19 UJ 110 UJ 18 UJ 18 UJ 18 UJ 19 UJ 19 UJ 19 UJ

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 64 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

22 2 2 22 2 2 2 2

00 0 0 00 0 0 0 0

2011081020110810 20110810 20110810 2011081020110810 20110810 20110810 20110810 20110810

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

IOA-SS-EU46-

0002-D

IOA-SS-EU46-

0002-AVG

IOA-SS-EU47-

0002

IOA-SS-EU48-

0002

IOA-SS-EU49-

0002

IOA-SS-EU42-

0002

IOA-SS-EU43-

0002

IOA-SS-EU44-

0002

IOA-SS-EU45-

0002

IOA-SS-EU46-

0002

IOA-SS-EU46IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44 IOA-SS-EU45 IOA-SS-EU46

EU46EU46 EU47 EU48 EU49EU42 EU43 EU44 EU45 EU46

35 J 98 J 64 J 320 J 29 J 26 J 23 J 19 UJ 19 UJ 19 UJ

69 J 160 J 98 J 610 J 59 J 58 J 57 J 19 UJ 15 J 19 UJ

438 J 1150 J 573 J 3840 J 365 J 364 J 363 J 21.2 UJ 58 J 21.1 UJ

8 U 69 U 7.6 U 8.5 U 7.1 U 7.1 U 7.1 U 7.6 U 7.3 U 7.4 U

8 U 69 U 7.6 U 8.5 U 7.1 U 7.1 U 7.1 U 7.6 U 7.3 U 7.4 U

8 U 69 U 7.6 U 8.5 U 7.1 U 7.1 U 7.1 U 7.6 U 7.3 U 7.4 U

8 U 69 U 7.6 U 8.5 U 7.1 U 7.1 U 7.1 U 7.6 U 7.3 U 7.4 U

8 U 69 U 7.6 U 8.5 U 7.1 U 7.1 U 7.1 U 7.6 U 7.3 U 7.4 U

8 U 69 U 7.6 U 8.5 U 7.1 U 7.1 U 7.1 U 7.6 U 7.3 U 7.4 U

8 U 710 7.6 U 61 5 J 4.28 J 7.1 U 7.6 U 8 J 7.4 U

8 U 710 7.6 U 61 5 J 4.28 J 7.1 U 7.6 U 8 J 7.4 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 65 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PERCENT SOLIDS

TOTAL SOLIDS

MISCELLANEOUS PARAMETERS 

(MG/KG)

CYANIDE

EPH MADEP (UG/KG)

22 2 2 22 2 2 2 2

00 0 0 00 0 0 0 0

2011081020110810 20110810 20110810 2011081020110810 20110810 20110810 20110810 20110810

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

IOA-SS-EU46-

0002-D

IOA-SS-EU46-

0002-AVG

IOA-SS-EU47-

0002

IOA-SS-EU48-

0002

IOA-SS-EU49-

0002

IOA-SS-EU42-

0002

IOA-SS-EU43-

0002

IOA-SS-EU44-

0002

IOA-SS-EU45-

0002

IOA-SS-EU46-

0002

IOA-SS-EU46IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44 IOA-SS-EU45 IOA-SS-EU46

EU46EU46 EU47 EU48 EU49EU42 EU43 EU44 EU45 EU46

11000 7600 6800 8000 10000 10000 10000 7900 8500 6400

0.12 U 0.21 0.24 U 0.55 0.16 U 0.16 U 0.16 U 0.07 U 0.11 U 0.12 U

2.3 2.1 1.7 7.2 1.4 1.35 1.3 1.3 3.4 36

21 22 19 35 17 16.5 16 11 21 26

0.39 J 0.43 0.58 0.36 0.53 0.405 J 0.28 J 0.27 J 0.45 0.56

0.21 0.36 0.34 0.58 0.25 0.235 0.22 0.18 0.19 0.2

610 1400 1000 1000 830 865 900 1700 1400 1200

9.3 11 7.9 14 11 10.3 9.6 16 9.9 7.9

3.7 4 4.9 3.8 3.1 2.9 2.7 6.3 5.2 4

6.9 J 10 J 11 J 25 J 5.7 J 5.25 J 4.8 J 7.9 J 8.7 J 6 J

19000 16000 14000 14000 13000 12000 11000 11000 20000 45000

16 35 20 320 33 28.5 24 10 8.1 16

2000 2200 2400 1900 2100 2000 1900 4900 2800 1700

240 J 310 J 390 J 220 J 160 J 145 J 130 J 220 J 310 J 280 J

0.017 J 0.012 J 0.007 J 0.06 0.044 0.038 0.032 0.002 J 0.001 J 0.002 J

7.2 7.7 8.8 8.9 7.6 7.35 7.1 14 9.3 6.1

380 J 620 J 400 J 340 J 320 J 315 J 310 J 300 J 420 J 330 J

0.42 J 0.31 J 0.3 J 0.38 J 0.38 J 0.34 J 0.3 J 0.59 U 0.6 U 0.64 U

0.095 J 0.079 U 0.08 U 0.076 J 0.094 U 0.096 U 0.098 U 0.091 U 0.077 U 0.075 U

45 J 77 58 J 43 J 45 J 52 J 59 J 85 80 J 120

0.1 U 0.066 U 0.077 U 0.092 U 0.077 U 0.0755 U 0.074 U 0.079 U 0.081 U 0.085 U

20 21 15 25 17 16.5 16 17 15 18

38 44 58 81 40 38.5 37 40 36 29

17 4 13 22 8 7.5 7 12 10 10

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-1

ANALYTICAL RESULTS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 66 of 66

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD

1,2,3,4,6,7,8,9-OCDF

1,2,3,4,6,7,8-HPCDD

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDD

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDD

1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD

1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF

2,3,4,7,8-PECDF

2,3,7,8-TCDD

2,3,7,8-TCDF

TEQ

TEQ HALFND

TOTAL HPCDD

TOTAL HPCDF

TOTAL HXCDD

TOTAL HXCDF

TOTAL PECDD

TOTAL PECDF

TOTAL TCDD

TOTAL TCDF

22 2 2 22 2 2 2 2

00 0 0 00 0 0 0 0

2011081020110810 20110810 20110810 2011081020110810 20110810 20110810 20110810 20110810

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

IOA-SS-EU46-

0002-D

IOA-SS-EU46-

0002-AVG

IOA-SS-EU47-

0002

IOA-SS-EU48-

0002

IOA-SS-EU49-

0002

IOA-SS-EU42-

0002

IOA-SS-EU43-

0002

IOA-SS-EU44-

0002

IOA-SS-EU45-

0002

IOA-SS-EU46-

0002

IOA-SS-EU46IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44 IOA-SS-EU45 IOA-SS-EU46

EU46EU46 EU47 EU48 EU49EU42 EU43 EU44 EU45 EU46

4610 768 700 633

20.3 6.39 6.16 5.94

270 31 26.6 22.2

30.6 3.96 3.63 3.3

2.27 J 0.99 U 0.989 U 0.988 U

2.23 J 0.349 J 0.278 J 0.206 J

4.46 0.744 J 0.726 J 0.709 J

5.83 0.814 J 0.67 J 0.525 J

3.71 1.06 J 0.903 J 0.746 J

4.18 0.791 J 0.596 J 0.4 J

0.918 J 0.366 J 0.43 J 0.988 U

4.1 J 0.318 J 0.221 J 0.247 U

1.53 J 0.353 J 0.3 J 0.494 U

7.59 2.31 J 2 J 1.69 J

10.6 3.58 2.89 J 2.2 J

0.277 U 0.492 J 0.296 J 0.198 U

4.15 0.428 UJ 0.446 UJ 0.464 UJ

15.1 J 3.12 J 2.32 J 1.53 J

15.2 J 3.15 J 2.5 J 1.84 J

827 73.2 62.2 51.2

77.4 9.82 8.99 8.16

67.4 7.67 J 5.8 J 3.92 J

88.3 J 24 J 20 J 15.9 J

15.4 2.77 J 1.66 J 0.54 J

104 J 34.1 J 28.2 J 22.4

0.885 J 0.901 J 0.5 J 0.198 U

33.4 J 8.15 J 7.02 J 5.88 J

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-2

ANALYTICAL RESULTS - SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 of 4

RIA ID

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE 0.41 U 0.36 U 0.39 U 4 J 0.48 U 0.445 U 0.41 U

1,1,2,2-TETRACHLOROETHANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

1,1,2-TRICHLOROETHANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

1,1,2-TRICHLOROTRIFLUOROETHANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

1,1-DICHLOROETHANE 0.41 U 0.36 U 0.39 U 3 J 0.48 U 0.445 U 0.41 U

1,1-DICHLOROETHENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

1,2,4-TRICHLOROBENZENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

1,2-DIBROMO-3-CHLOROPROPANE 0.69 U 0.61 U 0.64 U 0.81 UJ 0.8 U 0.745 U 0.69 U

1,2-DIBROMOETHANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

1,2-DICHLOROBENZENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

1,2-DICHLOROETHANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

1,2-DICHLOROPROPANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

1,3-DICHLOROBENZENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

1,4-DICHLOROBENZENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

2-BUTANONE 3.5 U 3 U 3.2 U 4 UJ 4 U 3.7 U 3.4 U

2-HEXANONE 0.41 UJ 0.36 UJ 0.39 UJ 0.48 UJ 0.48 UJ 0.445 UJ 0.41 UJ

4-METHYL-2-PENTANONE 0.41 UJ 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

ACETONE 28 U 14 U 13 U 9 U 37 U 34 U 31 U

BENZENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

BROMODICHLOROMETHANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

BROMOFORM 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

BROMOMETHANE 0.41 UJ 0.36 UJ 0.39 UJ 0.48 UJ 0.48 UJ 0.445 UJ 0.41 UJ

CARBON DISULFIDE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

CARBON TETRACHLORIDE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

CHLOROBENZENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

CHLORODIBROMOMETHANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

CHLOROETHANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

877 8 8 87 5 5 5 7

5 3 3 3 5 55 6 6 6 6

NORMAL

20110815 20110815 20110815 20110815 20110815 2011081520110815 20110809 20110811 20110811 20110811

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

IOA-SO-RIA82-

04A-0608

IOA-SO-RIA33-

SB14-0507-D

IOA-SO-RIA33-

SB14-0507-AVG

IOA-SO-RIA82-

01A-0608

IOA-SO-RIA82-

02A-0608

IOA-SO-RIA82-

03A-0608

IOA-SO-RIA33-

SB02-0507

IOA-SO-RIA33-

SB04-0305

IOA-SO-RIA33-

SB08-0305

IOA-SO-RIA33-

SB10-0305

IOA-SO-RIA33-

SB14-0507

RIA82

IOA-RIA33-SB02 IOA-RIA33-SB04 IOA-RIA33-SB08 IOA-RIA33-SB10 IOA-RIA33-SB14 IOA-RIA33-SB14IOA-RIA33-SB14 IOA-RIA82-

SB01A

IOA-RIA82-

SB02A

IOA-RIA82-

SB03A

IOA-RIA82-

SB04A

RIA33RIA33 RIA82 RIA82 RIA82RIA33 RIA33 RIA33 RIA33 RIA33

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-2

ANALYTICAL RESULTS - SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 of 4

RIA ID

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH 877 8 8 87 5 5 5 7

5 3 3 3 5 55 6 6 6 6

NORMAL

20110815 20110815 20110815 20110815 20110815 2011081520110815 20110809 20110811 20110811 20110811

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

IOA-SO-RIA82-

04A-0608

IOA-SO-RIA33-

SB14-0507-D

IOA-SO-RIA33-

SB14-0507-AVG

IOA-SO-RIA82-

01A-0608

IOA-SO-RIA82-

02A-0608

IOA-SO-RIA82-

03A-0608

IOA-SO-RIA33-

SB02-0507

IOA-SO-RIA33-

SB04-0305

IOA-SO-RIA33-

SB08-0305

IOA-SO-RIA33-

SB10-0305

IOA-SO-RIA33-

SB14-0507

RIA82

IOA-RIA33-SB02 IOA-RIA33-SB04 IOA-RIA33-SB08 IOA-RIA33-SB10 IOA-RIA33-SB14 IOA-RIA33-SB14IOA-RIA33-SB14 IOA-RIA82-

SB01A

IOA-RIA82-

SB02A

IOA-RIA82-

SB03A

IOA-RIA82-

SB04A

RIA33RIA33 RIA82 RIA82 RIA82RIA33 RIA33 RIA33 RIA33 RIA33

CHLOROFORM 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

CHLOROMETHANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

CIS-1,2-DICHLOROETHENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

CIS-1,3-DICHLOROPROPENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

CYCLOHEXANE 0.69 U 0.61 U 0.64 U 0.81 UJ 0.8 U 0.745 U 0.69 U

DICHLORODIFLUOROMETHANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

ETHYLBENZENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

ISOPROPYLBENZENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

M+P-XYLENES 0.83 U 0.73 U 0.77 U 0.97 UJ 0.96 U 0.895 U 0.83 U

METHYL ACETATE 0.69 U 0.61 UR 0.64 UR 0.81 UR 0.8 UR 0.745 UR 0.69 UR

METHYL CYCLOHEXANE 0.41 U 0.61 U 0.64 U 0.81 UJ 0.8 U 0.745 U 0.69 U

METHYLENE CHLORIDE 0.41 UJ 0.36 UJ 0.39 UJ 0.48 UR 0.48 UJ 0.445 UJ 0.41 UJ

O-XYLENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

STYRENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

TETRACHLOROETHENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

TOLUENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

TOTAL 1,2-DICHLOROETHENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

TOTAL XYLENES 1 U 0.91 U 0.97 U 1.2 UJ 1.2 U 1.1 U 1 U

TRANS-1,2-DICHLOROETHENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

TRANS-1,3-DICHLOROPROPENE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

TRICHLOROETHENE 0.41 U 0.36 U 0.39 U 7 J 0.48 U 0.445 U 0.41 U

TRICHLOROFLUOROMETHANE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

VINYL CHLORIDE 0.41 U 0.36 U 0.39 U 0.48 UJ 0.48 U 0.445 U 0.41 U

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 19 J 17 UJ 17 UJ 33 J 7 J 7.75 J 17 UJ 19 UJ 20 UJ 18 UJ 19 UJ

ACENAPHTHENE 73 J 17 UJ 17 UJ 19 J 17 UJ 17 UJ 17 UJ 19 UJ 20 UJ 18 UJ 19 UJ

ACENAPHTHYLENE 55 J 17 UJ 17 UJ 17 UJ 15 J 13 J 11 J 19 UJ 20 UJ 18 UJ 19 UJ

ANTHRACENE 150 J 17 UJ 17 UJ 41 J 39 J 34 J 29 J 19 UJ 20 UJ 18 UJ 19 UJ

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-2

ANALYTICAL RESULTS - SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 of 4

RIA ID

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH 877 8 8 87 5 5 5 7

5 3 3 3 5 55 6 6 6 6

NORMAL

20110815 20110815 20110815 20110815 20110815 2011081520110815 20110809 20110811 20110811 20110811

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

IOA-SO-RIA82-

04A-0608

IOA-SO-RIA33-

SB14-0507-D

IOA-SO-RIA33-

SB14-0507-AVG

IOA-SO-RIA82-

01A-0608

IOA-SO-RIA82-

02A-0608

IOA-SO-RIA82-

03A-0608

IOA-SO-RIA33-

SB02-0507

IOA-SO-RIA33-

SB04-0305

IOA-SO-RIA33-

SB08-0305

IOA-SO-RIA33-

SB10-0305

IOA-SO-RIA33-

SB14-0507

RIA82

IOA-RIA33-SB02 IOA-RIA33-SB04 IOA-RIA33-SB08 IOA-RIA33-SB10 IOA-RIA33-SB14 IOA-RIA33-SB14IOA-RIA33-SB14 IOA-RIA82-

SB01A

IOA-RIA82-

SB02A

IOA-RIA82-

SB03A

IOA-RIA82-

SB04A

RIA33RIA33 RIA82 RIA82 RIA82RIA33 RIA33 RIA33 RIA33 RIA33

BAP EQUIVALENT-HALFND 584 J 30.6 J 17 UJ 244 J 152 J 136 J 121 J 19 UJ 20 UJ 18 UJ 19 UJ

BAP EQUIVALENT-POS 584 J 11.8 J 17 UJ 231 J 135 J 120 J 104 J 19 UJ 20 UJ 18 UJ 19 UJ

BENZO(A)ANTHRACENE 520 J 15 J 17 UJ 220 J 140 J 125 J 110 J 19 UJ 20 UJ 18 UJ 19 UJ

BENZO(A)PYRENE 380 J 9 J 17 UJ 170 J 98 J 86.5 J 75 J 19 UJ 20 UJ 18 UJ 19 UJ

BENZO(B)FLUORANTHENE 650 J 13 J 17 UJ 290 J 170 J 150 J 130 J 19 UJ 20 UJ 18 UJ 19 UJ

BENZO(G,H,I)PERYLENE 230 J 17 UJ 17 UJ 92 J 60 J 53.5 J 47 J 19 UJ 20 UJ 18 UJ 19 UJ

BENZO(K)FLUORANTHENE 250 J 10 UJ 17 UJ 100 J 78 J 65 J 52 J 19 UJ 20 UJ 18 UJ 19 UJ

CHRYSENE 550 J 13 J 17 UJ 240 J 140 J 120 J 100 J 19 UJ 20 UJ 18 UJ 19 UJ

DIBENZO(A,H)ANTHRACENE 64 J 34 UJ 34 UJ 26 UJ 35 UJ 35 UJ 35 UJ 37 UJ 40 UJ 36 UJ 37 UJ

FLUORANTHENE 870 J 24 J 17 UJ 340 J 240 J 220 J 200 J 19 UJ 20 UJ 18 UJ 19 UJ

FLUORENE 89 J 17 UJ 17 UJ 17 J 16 J 13.5 J 11 J 19 UJ 20 UJ 18 UJ 19 UJ

INDENO(1,2,3-CD)PYRENE 200 J 34 UJ 34 UJ 86 J 49 J 44.5 J 40 J 37 UJ 40 UJ 36 UJ 37 UJ

NAPHTHALENE 33 J 17 UJ 17 UJ 11 J 12 J 10.2 J 17 UJ 19 UJ 20 UJ 18 UJ 19 UJ

PHENANTHRENE 610 J 11 J 17 UJ 190 J 150 J 135 J 120 J 19 UJ 20 UJ 18 UJ 19 UJ

PYRENE 910 J 20 J 17 UJ 370 J 210 J 185 J 160 J 19 UJ 20 UJ 18 UJ 19 UJ

TOTAL PAHS 5650 J 105 J 19 UJ 2220 J 1420 J 1250 J 1080 J 21.1 UJ 22.4 UJ 20.1 UJ 21.1 UJ

METALS (MG/KG)

ALUMINUM 7300 6800 7300 6700 7900 7450 7000 3600 4200 4600 4400

ANTIMONY 0.3 0.083 U 0.056 U 0.13 U 0.53 0.49 0.45 0.066 U 0.094 U 0.069 U 0.065 U

ARSENIC 1.9 1.7 1.7 2.3 1.5 1.5 1.5 0.22 J 0.18 J 0.57 0.13 J

BARIUM 16 13 12 17 15 14.5 14 7.8 11 9.8 9.5

BERYLLIUM 0.37 0.4 0.54 0.52 0.38 0.4 0.42 0.17 U 0.26 J 0.27 0.26 U

CADMIUM 0.19 0.18 0.19 0.28 0.18 J 0.19 J 0.2 0.083 U 0.15 0.14 0.11 U

CALCIUM 1500 1000 1100 1700 1100 1100 1100 820 1300 1000 1100

CHROMIUM 10 11 9.7 8.9 9.2 8.25 7.3 4.7 6.3 6.2 5.5

COBALT 4.3 4.7 3.9 4.7 6.8 6.7 6.6 1.9 2.3 2.6 2.6

COPPER 9.6 9.7 9.4 12 9 8.65 8.3 3.6 4.6 6.1 6.5

IRON 13000 14000 18000 11000 14000 14000 14000 4900 6000 7100 6000

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-2

ANALYTICAL RESULTS - SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 4 of 4

RIA ID

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH 877 8 8 87 5 5 5 7

5 3 3 3 5 55 6 6 6 6

NORMAL

20110815 20110815 20110815 20110815 20110815 2011081520110815 20110809 20110811 20110811 20110811

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

IOA-SO-RIA82-

04A-0608

IOA-SO-RIA33-

SB14-0507-D

IOA-SO-RIA33-

SB14-0507-AVG

IOA-SO-RIA82-

01A-0608

IOA-SO-RIA82-

02A-0608

IOA-SO-RIA82-

03A-0608

IOA-SO-RIA33-

SB02-0507

IOA-SO-RIA33-

SB04-0305

IOA-SO-RIA33-

SB08-0305

IOA-SO-RIA33-

SB10-0305

IOA-SO-RIA33-

SB14-0507

RIA82

IOA-RIA33-SB02 IOA-RIA33-SB04 IOA-RIA33-SB08 IOA-RIA33-SB10 IOA-RIA33-SB14 IOA-RIA33-SB14IOA-RIA33-SB14 IOA-RIA82-

SB01A

IOA-RIA82-

SB02A

IOA-RIA82-

SB03A

IOA-RIA82-

SB04A

RIA33RIA33 RIA82 RIA82 RIA82RIA33 RIA33 RIA33 RIA33 RIA33

LEAD 20 6.6 6.5 16 8.1 7.8 7.5 2.6 3.6 3.5 3.5

MAGNESIUM 2100 2400 2300 2000 2400 2300 2200 1100 1300 1600 1400

MANGANESE 240 J 170 J 310 J 180 J 320 J 320 J 320 J 65 J 90 J 92 J 82 J

MERCURY 0.018 J 0.0022 J 0.002 J 0.012 J 0.0077 J 0.0081 J 0.0085 J 0.01 U 0.013 U 0.011 U 0.01 U

NICKEL 8.5 7.8 7.8 8.9 8.9 8 7.1 3.8 4.5 5.1 5

POTASSIUM 290 J 440 J 360 J 360 J 360 J 380 J 400 J 250 J 310 J 310 J 270 J

SELENIUM 0.65 U 0.65 U 0.56 U 0.53 U 0.67 U 0.61 U 0.55 U 0.62 U 0.56 U 0.48 U 0.68 U

SILVER 0.092 U 0.084 U 0.08 U 0.09 U 0.082 U 0.0815 U 0.081 U 0.082 U 0.086 U 0.079 U 0.081 U

SODIUM 57 J 50 J 52 J 58 J 46 J 46.5 J 47 J 36 J 51 J 41 J 43 J

THALLIUM 0.087 U 0.087 U 0.074 U 0.09 J 0.09 U 0.082 U 0.074 U 0.083 U 0.074 U 0.065 U 0.091 U

VANADIUM 20 15 16 15 15 14.5 14 8.5 11 12 9.2

ZINC 42 38 40 40 33 34.5 36 17 19 26 23

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE 5 2 2 4 4 4 4 10 18 8 11

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE 1 UJ 1 U 1 U 5 U 5 U 1 U

1,1,2,2-TETRACHLOROETHANE 1 UJ 1 U 1 U 2 U 2 U 1 U

1,1,2-TRICHLOROETHANE 1 UJ 1 U 1 U 3 U 3 U 1 U

1,1-DICHLOROETHANE 1 UJ 1 U 1 U 5 U 5 U 1 U

1,1-DICHLOROETHENE 1 UJ 1 U 1 U 2 U 2 U 1 U

1,2-DIBROMO-3-CHLOROPROPANE 0.02 UJ 0.02 UJ 2 U

1,2-DIBROMOETHANE 0.02 UJ 0.02 UJ 1 U

1,2-DICHLOROBENZENE 1 UJ 1 U 1 U 5 U 5 U 1 U

1,2-DICHLOROETHANE 1 UJ 1 U 1 U 2 UJ 2 UJ 1 U

1,2-DICHLOROPROPANE 1 UJ 1 U 1 U 1 U 1 U 1 U

1,3-DICHLOROBENZENE 1 UJ 1 U 1 U 5 U 5 U 1 U

1,4-DICHLOROBENZENE 1 UJ 1 U 1 U 5 U 5 U 1 U

2-BUTANONE 5 R 5 R 3 J 5 U 5 U 5 R

2-HEXANONE 5 UJ 5 U 5 U 5 U 5 U 5 U

4-METHYL-2-PENTANONE 5 UJ 5 U 5 R 5 U 5 U 5 U

ACETONE 10 R 10 R 5 R 5.1 5 U 5 U

BENZENE 1 UJ 1 U 1 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1 U 5 U 1 U 5 U 5 U 5 U 5 U

BROMODICHLOROMETHANE 1 UJ 1 U 1 U 1 UJ 1 UJ 1 U

BROMOFORM 1 UJ 1 U 1 U 4 UJ 4 UJ 1 U

BROMOMETHANE 2 UJ 2 UJ 1 U 5 U 5 U 2 U

CARBON DISULFIDE 1 UJ 1 U 1 U 4.5 J 2.6 J 1 U

CARBON TETRACHLORIDE 1 UJ 1 U 1 U 1 U 1 U 1 U

CHLOROBENZENE 1 UJ 1 U 1 U 2 U 2 U 1 U

CHLORODIBROMOMETHANE 1 UJ 1 U 1 U 5 UJ 5 UJ 1 U

CHLOROETHANE 2 UJ 2 UJ 1 U 5 U 5 U 2 U

CHLOROFORM 1 UJ 1 U 1 U 5 U 5 U 1 U

CHLOROMETHANE 2 UJ 2 UJ 1 U 5 U 5 U 2 U

CIS-1,2-DICHLOROETHENE 1 U 5 U 5 U 1 U

CIS-1,3-DICHLOROPROPENE 1 UJ 1 U 1 U 1 UJ 1 UJ 1 U

ETHYLBENZENE 1 UJ 1 U 1 U 5 U 5 U 5 U 5 U 5 U 5 U 1 U 1 U 5 U 1 U 5 U 5 U 5 U 5 U

M+P-XYLENES 1 U 20 U 20 U 1 U 20 U 20 U 5 U

METHYL TERT-BUTYL ETHER 5 U 15 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U 10 U 15 U 15 U 10 U 5 U

METHYLENE CHLORIDE 2 UJ 2 U 1 UJ 2 U 2 U 2 U

O-XYLENE 1 UJ 1 U 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U 10 U 5 U

STYRENE 1 UJ 1 UJ 1 U 5 U 5 U 1 U

TETRACHLOROETHENE 1 UJ 1 U 1 U 1 U 1 U 1 U

19990708 19990708 19970321 1998020319990115 19990128 20010530 19990706 19970320 1997032019970320 19970320 19970321 19990708 19990708 19970321 20021114

NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

B116-

OGW5A

OGW6A-

AA96712

B116GW04A

B

B116-

OGW4A

MW07-301-

NGW-111402

B116GW05A

A

B116GW05A

B

B116-

OGW1A-D

B116-

OGW1A-AVG

B116-

OGW2A

B116-

OGW3A

B116GW04A

A

MW09-011-

NWG-011599

MW11-132-

NWG-012899

MW11-202-

NWG-053001

B14GW100A

A

B116-

OGW1A

B116-MW-05 B116-MW-05 B116-MW-05 B116-MW-06MW09-011 MW11-132 MW11-202 B14-MW-100 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02 B116-MW-03 B116-MW-04 B116-MW-04 B116-MW-04 MW07-301

EU10 EU10EU05 EU05 EU07 EU10 EU10EU05EU05 EU05 EU05 EU05EU04 EU05

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE 19990708 19990708 19970321 1998020319990115 19990128 20010530 19990706 19970320 1997032019970320 19970320 19970321 19990708 19990708 19970321 20021114

NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

B116-

OGW5A

OGW6A-

AA96712

B116GW04A

B

B116-

OGW4A

MW07-301-

NGW-111402

B116GW05A

A

B116GW05A

B

B116-

OGW1A-D

B116-

OGW1A-AVG

B116-

OGW2A

B116-

OGW3A

B116GW04A

A

MW09-011-

NWG-011599

MW11-132-

NWG-012899

MW11-202-

NWG-053001

B14GW100A

A

B116-

OGW1A

B116-MW-05 B116-MW-05 B116-MW-05 B116-MW-06MW09-011 MW11-132 MW11-202 B14-MW-100 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02 B116-MW-03 B116-MW-04 B116-MW-04 B116-MW-04 MW07-301

EU10 EU10EU05 EU05 EU07 EU10 EU10EU05EU05 EU05 EU05 EU05EU04 EU05

TOLUENE 1 UJ 1 U 0.5 J 15 U 5 U 5 U 5 U 5 U 5 U 1 U 1 U 5 U 1 U 15 U 15 U 5 U 5 U

TOTAL 1,2-DICHLOROETHENE 1 UJ 1 U 1 U 5 U 5 U 1 U

TOTAL XYLENES 1 UJ 1 U 1 U 20 U 5 U 5 U 5 U 5 U 5 U 1 U 1 U 5 U 1 U 15 U 15 U 5 U 5 U

TRANS-1,2-DICHLOROETHENE 1 U 5 U 5 U 1 U

TRANS-1,3-DICHLOROPROPENE 1 UJ 1 U 1 U 1 UJ 1 UJ 1 U

TRICHLOROETHENE 1 UJ 1 U 1 U 1 U 1 U 1 U

VINYL CHLORIDE 2 UJ 2 U 1 U 1 U 1 U 1 U

VOLATILE PETROLEUM 

HYDROCARBONS

20 U 20 U 20 U

VPH MADEP (UG/L)

C5-C8 ALIPHATICS 100 U 20 U 40 U 40 U 40 U 160 40 U 20 U 40 U 20 U 20 U 40 U 200 U

C5-C8 ALIPHATICS (WEIGHTED 0.5) 20 U 20 U 20 U 80 20 U 20 U 20 U

C9-C10 AROMATICS 100 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 39 200 U

C9-C10 AROMATICS (WEIGHTED 1.0) 20 U 20 U 20 U 20 U 20 U 20 U 39

C9-C12 ALIPHATICS 100 U 20 U 10 U 10 U 10 U 10 U 11 20 U 10 U 20 U 20 U 39 200 U

C9-C12 ALIPHATICS (WEIGHTED 0.05) 0.5 U 0.5 U 0.5 U 0.5 U 0.57 0.5 U 2

SEMIVOLATILES (UG/L)

1,2,4-TRICHLOROBENZENE 3 U 3 U 10 U 5 U 5 U 5.1 U

2,2'-OXYBIS(1-CHLOROPROPANE) 4 U 4 U 10 UJ 5 U 5 U 5.1 U

2,4,5-TRICHLOROPHENOL 3 U 3 U 50 U 5 U 5 U 5.1 U

2,4,6-TRICHLOROPHENOL 3 U 3 U 10 U 5 UJ 5 UJ 5.1 U

2,4-DICHLOROPHENOL 3 U 3 U 10 U 5 U 5 U 5.1 U

2,4-DIMETHYLPHENOL 3 U 3 U 10 U 5 U 5 U 5.1 U

2,4-DINITROPHENOL 6 U 6 UJ 50 UJ 20 U 20 U 10 U

2,4-DINITROTOLUENE 4 U 4 U 10 U 5 U 5 U 5.1 U

2,6-DINITROTOLUENE 4 U 4 U 10 U 5 U 5 U 5.1 U

2-CHLORONAPHTHALENE 3 U 3 U 10 U 5 U 5 U 5.1 U

2-CHLOROPHENOL 3 U 3 U 10 U 5 U 5 U 5.1 U

2-METHYLNAPHTHALENE 3 U 3 U 10 U 4.2 U 5 U 5 U 5 U 5 U 5 U 4 U 5 U 5 U 5.1 U 4 U 4.1 U 5 U

2-METHYLPHENOL 4 U 4 U 10 U 5 U 5 U 5.1 U

2-NITROANILINE 5 U 5 UJ 50 U 5 U 5 U 10 U

2-NITROPHENOL 3 U 3 U 10 U 5 U 5 U 5.1 U

3&4-METHYLPHENOL 5 U 5 U

3,3'-DICHLOROBENZIDINE 4 U 4 U 20 U 5 U 5 U 5.1 U

3-NITROANILINE 4 U 4 UJ 50 U 5 UJ 5 UJ 10 U

4,6-DINITRO-2-METHYLPHENOL 6 U 6 UJ 50 U 20 UJ 20 UJ 10 U

4-BROMOPHENYL PHENYL ETHER 5 U 5 U 10 U 5 U 5 U 5.1 U

4-CHLORO-3-METHYLPHENOL 4 U 4 U 10 U 5 U 5 U 10 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE 19990708 19990708 19970321 1998020319990115 19990128 20010530 19990706 19970320 1997032019970320 19970320 19970321 19990708 19990708 19970321 20021114

NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

B116-

OGW5A

OGW6A-

AA96712

B116GW04A

B

B116-

OGW4A

MW07-301-

NGW-111402

B116GW05A

A

B116GW05A

B

B116-

OGW1A-D

B116-

OGW1A-AVG

B116-

OGW2A

B116-

OGW3A

B116GW04A

A

MW09-011-

NWG-011599

MW11-132-

NWG-012899

MW11-202-

NWG-053001

B14GW100A

A

B116-

OGW1A

B116-MW-05 B116-MW-05 B116-MW-05 B116-MW-06MW09-011 MW11-132 MW11-202 B14-MW-100 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02 B116-MW-03 B116-MW-04 B116-MW-04 B116-MW-04 MW07-301

EU10 EU10EU05 EU05 EU07 EU10 EU10EU05EU05 EU05 EU05 EU05EU04 EU05

4-CHLOROANILINE 5 U 5 U 20 U 5 U 5 U 5.1 U

4-CHLOROPHENYL PHENYL ETHER 4 U 4 U 10 U 5 U 5 U 5.1 U

4-METHYLPHENOL 4 U 4 U 10 U 5.1 U

4-NITROANILINE 4 U 4 UJ 50 UJ 5 U 5 U 10 U

4-NITROPHENOL 5 U 5 UJ 50 U 20 U 20 U 10 U

ACENAPHTHENE 3 U 3 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 7

ACENAPHTHYLENE 4 U 4 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.1 J

ANTHRACENE 4 U 4 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

BAP EQUIVALENT-HALFND 0.02 UJ 0.02 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

BAP EQUIVALENT-POS 0.02 UJ 0.02 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

BENZO(A)ANTHRACENE 0.01 U 0.01 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

BENZO(A)PYRENE 0.02 UJ 0.02 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

BENZO(B)FLUORANTHENE 0.02 U 0.02 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

BENZO(G,H,I)PERYLENE 0.02 U 0.02 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

BENZO(K)FLUORANTHENE 0.008 U 0.008 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

BIS(2-CHLOROETHOXY)METHANE 4 U 4 U 10 U 5 U 5 U 5.1 U

BIS(2-CHLOROETHYL)ETHER 4 U 4 U 10 U 5 U 5 U 5.1 U

BIS(2-ETHYLHEXYL)PHTHALATE 3 J 7 U 10 U 1.1 J 1 J 5.1 U

BUTYL BENZYL PHTHALATE 4 U 4 U 10 U 5 U 5 U 5.1 U

CARBAZOLE 5 U 5 U 10 U 5 U 5 U 5.1 U

CHRYSENE 3 U 3 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

DIBENZO(A,H)ANTHRACENE 0.02 U 0.02 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

DIBENZOFURAN 4 U 4 U 10 U 5 U 5 U 5.1 U

DIETHYL PHTHALATE 3 U 3 U 10 UJ 5 U 5 U 5.1 U

DIMETHYL PHTHALATE 3 U 3 U 10 U 5 U 5 U 5.1 U

DI-N-BUTYL PHTHALATE 4 U 4 U 10 U 5 U 5 U 5.1 U

DI-N-OCTYL PHTHALATE 4 U 4 U 10 U 5 U 5 U 5.1 U

FLUORANTHENE 5 U 4.8 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

FLUORENE 4 U 4 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 3

HEXACHLOROBENZENE 6 U 6 U 10 U 5 U 5 U 5.1 U

HEXACHLOROBUTADIENE 4 U 4 U 10 U 5 U 5 U 5.1 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 4 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE 19990708 19990708 19970321 1998020319990115 19990128 20010530 19990706 19970320 1997032019970320 19970320 19970321 19990708 19990708 19970321 20021114

NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

B116-

OGW5A

OGW6A-

AA96712

B116GW04A

B

B116-

OGW4A

MW07-301-

NGW-111402

B116GW05A

A

B116GW05A

B

B116-

OGW1A-D

B116-

OGW1A-AVG

B116-

OGW2A

B116-

OGW3A

B116GW04A

A

MW09-011-

NWG-011599

MW11-132-

NWG-012899

MW11-202-

NWG-053001

B14GW100A

A

B116-

OGW1A

B116-MW-05 B116-MW-05 B116-MW-05 B116-MW-06MW09-011 MW11-132 MW11-202 B14-MW-100 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02 B116-MW-03 B116-MW-04 B116-MW-04 B116-MW-04 MW07-301

EU10 EU10EU05 EU05 EU07 EU10 EU10EU05EU05 EU05 EU05 EU05EU04 EU05

HEXACHLOROCYCLOPENTADIENE 2 U 2 R 10 U 20 U 20 U 5.1 U

HEXACHLOROETHANE 3 U 3 U 10 U 5 U 5 U 5.1 U

INDENO(1,2,3-CD)PYRENE 0.04 U 0.04 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

ISOPHORONE 4 U 4 U 10 U 5 U 5 U 5.1 U

NAPHTHALENE 3 U 3 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 25 5 U

NITROBENZENE 10 U 5 U 5 U 5.1 U

N-NITROSO-DI-N-PROPYLAMINE 4 U 4 U 10 U 5 U 5 U 5.1 U

N-NITROSODIPHENYLAMINE 4 U 4 U 10 U 5 U 5 U 5.1 U

PENTACHLOROPHENOL 50 U 20 UJ 20 UJ 10 UJ

PHENANTHRENE 5 U 4.8 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.5

PHENOL 4 U 4 U 10 U 5 U 5 U 5.1 U

PYRENE 4 U 4 U 10 U 4.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 5 U 0.2 U 5.1 U 4 U 4.1 U 0.2 U

TOTAL PAHS 4.2 U 0.482 U 0.482 U 0.482 U 0.482 U 0.482 U 4 U 5 U 0.482 U 5.1 U 4 U 4.1 U 35.6 J 5 U

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/L)

1,1-BIPHENYL

1-METHYLNAPHTHALENE

1-METHYLPHENANTHRENE

2,3,5-TRIMETHYLNAPHTHALENE

2,6-DIMETHYLNAPHTHALENE

BENZO(E)PYRENE

DIBENZOTHIOPHENE

PERYLENE

TOTAL METHYLNAPHTHALENES 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2

PESTICIDES/PCBS (UG/L)

4,4'-DDD 0.01 U 0.09 U 0.013 UJ

4,4'-DDE 0.02 U 0.09 U 0.013 UJ

4,4'-DDT 0.01 U 0.09 U 0.013 UJ

ALDRIN 0.04 U 0.04 U 0.006 UJ

ALPHA-BHC 0.008 U 0.04 U 0.006 UJ

ALPHA-CHLORDANE 0.01 U 0.04 U 0.006 UJ

AROCLOR-1016 0.62 U 0.96 U 0.5 U 0.5 U 0.2 UJ

AROCLOR-1221 0.61 U 1.9 U 0.5 U 0.5 U 0.2 UJ

AROCLOR-1232 0.76 U 0.96 U 0.5 U 0.5 U 0.2 UJ

AROCLOR-1242 0.54 U 0.96 U 0.5 U 0.5 U 0.2 UJ

AROCLOR-1248 0.54 U 0.96 U 0.5 U 0.5 U 0.2 UJ

AROCLOR-1254 0.68 U 0.96 U 0.5 U 0.5 U 0.2 UJ

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 5 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE 19990708 19990708 19970321 1998020319990115 19990128 20010530 19990706 19970320 1997032019970320 19970320 19970321 19990708 19990708 19970321 20021114

NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

B116-

OGW5A

OGW6A-

AA96712

B116GW04A

B

B116-

OGW4A

MW07-301-

NGW-111402

B116GW05A

A

B116GW05A

B

B116-

OGW1A-D

B116-

OGW1A-AVG

B116-

OGW2A

B116-

OGW3A

B116GW04A

A

MW09-011-

NWG-011599

MW11-132-

NWG-012899

MW11-202-

NWG-053001

B14GW100A

A

B116-

OGW1A

B116-MW-05 B116-MW-05 B116-MW-05 B116-MW-06MW09-011 MW11-132 MW11-202 B14-MW-100 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02 B116-MW-03 B116-MW-04 B116-MW-04 B116-MW-04 MW07-301

EU10 EU10EU05 EU05 EU07 EU10 EU10EU05EU05 EU05 EU05 EU05EU04 EU05

AROCLOR-1260 0.14 U 0.96 U 0.5 U 0.5 U 0.2 UJ

BETA-BHC 0.008 U 0.04 U 0.006 UJ

DELTA-BHC 0.006 U 0.04 U 0.006 UJ

DIELDRIN 0.01 U 0.09 U 0.013 UJ

ENDOSULFAN I 0.005 U 0.04 U 0.006 UJ

ENDOSULFAN II 0.02 U 0.09 U 0.013 UJ

ENDOSULFAN SULFATE 0.09 U 0.013 UJ

ENDRIN 0.01 U 0.09 U 0.013 UJ

ENDRIN ALDEHYDE 0.02 U 0.09 U 0.013 UJ

ENDRIN KETONE 0.09 U 0.013 UJ

GAMMA-BHC (LINDANE) 0.004 U 0.04 U 0.006 UJ

GAMMA-CHLORDANE 0.01 U 0.04 U 0.006 UJ

HEPTACHLOR 0.03 U 0.04 U 0.006 UJ

HEPTACHLOR EPOXIDE 0.006 U 0.04 U 0.006 UJ

METHOXYCHLOR 0.48 U 0.064 UJ

TOTAL AROCLOR 0.5 U 0.5 U 0.2 UJ

TOXAPHENE 2.4 U 4.8 U 0.2 UJ

METALS (UG/L)

ALUMINUM 173 J 616 J 130 296 U 200 U 1100 J

ANTIMONY 1 U 1 U 50 U 5 U 5 U 10 U

ARSENIC 2 U 2 U 5 U 1.7 UJ 1.7 UJ 1.7 UJ 1.7 UJ 1.7 UJ 7.1 5 U 1.7 UJ 5 U 1.7 UJ

BARIUM 9.2 J 14.6 J 40 9.3 9.35 9.4 16.7 34.9 200 U 200 U 57.7 25 U 118

BERYLLIUM 0.23 J 1 U 3 U 4 U 4 U 5 U

CADMIUM 0.6 U 0.6 U 5 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 U 4 U 0.2 U 5 U 0.2 U

CALCIUM 2610 6090 J 21000 5000 U 5000 U 4600 J

CHROMIUM 4 U 3 U 5 U 0.5 U 0.5 U 0.5 U 1.2 1.3 10 U 10 U 1 1.1 J 1.3

COBALT 7 U 4 UJ 10 U 50 U 50 U 50 U

COPPER 5 U 2.6 J 10 U 25 U 25 U 25 U

IRON 232 U 694 J 150 234 184 U 900 J

LEAD 1 U 8.2 5 UJ 3.5 U 3.5 U 2.2 U 6.7 U 3.6 U 3 UJ 46 J 4 U 1.5 J 2.5 U

MAGNESIUM 239 J 764 J 3400 5000 U 5000 U 710 J

MANGANESE 8 U 110 J 240 29.1 J 69 J 250

MERCURY 0.1 U 0.1 U 0.2 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.1 U 0.02 U 0.1 U

NICKEL 5 U 5 UJ 5 U 40 U 40 U 40 U

POTASSIUM 671 J 957 J 2200 5000 U 5000 U 1900 J

SELENIUM 2 U 3 U 10 U 2.3 U 1.875 2.6 J 2.3 U 2.3 U 5 U 5 U 2.3 U 5 UJ 2.3 U

SILVER 1 U 1 U 5 U 0.8 U 0.8 U 0.8 U 0.8 U 1 J 10 U 10 U 0.8 U 7 U 1.4 J

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 6 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE 19990708 19990708 19970321 1998020319990115 19990128 20010530 19990706 19970320 1997032019970320 19970320 19970321 19990708 19990708 19970321 20021114

NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

B116-

OGW5A

OGW6A-

AA96712

B116GW04A

B

B116-

OGW4A

MW07-301-

NGW-111402

B116GW05A

A

B116GW05A

B

B116-

OGW1A-D

B116-

OGW1A-AVG

B116-

OGW2A

B116-

OGW3A

B116GW04A

A

MW09-011-

NWG-011599

MW11-132-

NWG-012899

MW11-202-

NWG-053001

B14GW100A

A

B116-

OGW1A

B116-MW-05 B116-MW-05 B116-MW-05 B116-MW-06MW09-011 MW11-132 MW11-202 B14-MW-100 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02 B116-MW-03 B116-MW-04 B116-MW-04 B116-MW-04 MW07-301

EU10 EU10EU05 EU05 EU07 EU10 EU10EU05EU05 EU05 EU05 EU05EU04 EU05

SODIUM 2300 2630 7900 26400 28000 37000 J

THALLIUM 1 U 1 U 10 U 2 U 2 U 5 U

VANADIUM 3 U 3 U 10 U 50 U 50 U 1.9 U

ZINC 12 U 12 U 20 U 74.3 56.8 23 U

MISCELLANEOUS PARAMETERS 

(UG/L)

CYANIDE 10 UJ 5 U 10 U

FIELD (MG/L)

DISSOLVED OXYGEN 3.2 41

FIELD (MV)

OXIDATION REDUCTION POTENTIAL 198 21.9

FIELD (S.U.)

PH 6.47 8.21

FIELD (MS/CM)

CONDUCTIVITY 24

SPECIFIC CONDUCTANCE 0.062 0.039

FIELD (C)

TEMPERATURE 9 5.04

FIELD (NTU)

TURBIDITY 89 31

EPH MADEP (UG/L)

C10-C22 AROMATICS

C11-C22 AROMATICS 180 U 160 U 100 U 230 U 230 U 240 U 230 U 200 U 100 U 190 U 100 U 100 U 220 U

C11-C22 AROMATICS (WEIGHTED 1.0) 230 U 230 U 240 U 230 U 200 U 190 U 220 U

C19-C36 ALIPHATICS 84 UJ 77 UJ 94 U 94 U 97 U 95 U 75 U 98 U 96 U

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

0.47 U 0.47 U 0.49 U 0.48 U 0.37 U 0.49 U 0.48 U

C9-C18 ALIPHATICS 63 U 58 UJ 120 U 120 U 130 U 130 U 73 U 84 U 89 U

C9-C18 ALIPHATICS (WEIGHTED 0.05) 6 U 6 U 6.6 U 6.6 U 3.6 U 4.2 U 4.5 U

EXTRACTABLE PETROLEUM 

HYDROCARBONS

TCLP VOLATILES (UG/L)

BENZENE 1 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 7 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

O-XYLENE

STYRENE

TETRACHLOROETHENE

5 U

2 U

3 U

5 U

2 U

1 U 1 U 1 U 1 U 1 U

5 U

2 UJ

1 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U 5 U 1 U 1 U 1 U 5 U 1 U 1 U 5 U 1 U 5 U

1 UJ

4 UJ

5 U

5 U

1 U

2 U

5 UJ

5 U

5 U

5 U

5 U

1 UJ

5 U 5 U 1 U 1 U 1 U 5 U 1 U 1 U 5 U 1 U 5 U

5 U 5 U 2 U 2 U 2 U 5 U 2 U 20 U 5 U 2 U

5 U 5 U 2.9 2.75 2.6 5 U 5.7 1 U 5 U 1 U 15 U

2 U

5 U 5 U 1 U 1 U 1 U 5 U 1 U 10 U 5 U 1 U 5 U

5 U

1 U

1997103119990708 19990708 19980203 19980203 9999010119980203 19980203 19980203 19980203 199802031998020319980203 1998020319980203 1998020319980203

NORMAL NORMAL NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPDUP AVGAVG AVGORIG ORIGDUP

OGW8A-

AA96717

OGW8A-

AA96717A

OGW8A-

AA96717B

B14W-

MW01A

OGW7A-

AA96716

OGW7A-

AA96716A

OGW7A-

AA96716B

B116GW08 B116GW08A

A

OGW6A-

AA96712B-D

OGW6A-

AA96712-D

OGW6A-

AA96712A-

AVG

OGW6A-

AA96712-

AVG

OGW6A-

AA96712B-

AVG

OGW6A-

AA96712A

OGW6A-

AA96712B

OGW6A-

AA96712A-D

B14-MW-01B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08B116-MW-06 B116-MW-06 B116-MW-07 B116-MW-07 B116-MW-07B116-MW-06B116-MW-06 B116-MW-06B116-MW-06 B116-MW-06B116-MW-06

EU10 EU10 EU10 EU10EU10 EU10 EU10 EU10 EU10EU10EU10 EU10EU10 EU10EU10 EU10EU10

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 8 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VOLATILE PETROLEUM 

HYDROCARBONS

VPH MADEP (UG/L)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

SEMIVOLATILES (UG/L)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

1997103119990708 19990708 19980203 19980203 9999010119980203 19980203 19980203 19980203 199802031998020319980203 1998020319980203 1998020319980203

NORMAL NORMAL NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPDUP AVGAVG AVGORIG ORIGDUP

OGW8A-

AA96717

OGW8A-

AA96717A

OGW8A-

AA96717B

B14W-

MW01A

OGW7A-

AA96716

OGW7A-

AA96716A

OGW7A-

AA96716B

B116GW08 B116GW08A

A

OGW6A-

AA96712B-D

OGW6A-

AA96712-D

OGW6A-

AA96712A-

AVG

OGW6A-

AA96712-

AVG

OGW6A-

AA96712B-

AVG

OGW6A-

AA96712A

OGW6A-

AA96712B

OGW6A-

AA96712A-D

B14-MW-01B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08B116-MW-06 B116-MW-06 B116-MW-07 B116-MW-07 B116-MW-07B116-MW-06B116-MW-06 B116-MW-06B116-MW-06 B116-MW-06B116-MW-06

EU10 EU10 EU10 EU10EU10 EU10 EU10 EU10 EU10EU10EU10 EU10EU10 EU10EU10 EU10EU10

5 U 5 U 1 U 1 U 1 U 5 U 1 U 1 U 5 U 1 U 5 U

5 U

5 U 5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 1 U 5 U 1.5 U 5 U

5 U

1 UJ

1 U

1 U

20 U

200 U 200 U 200 U 20 U 200 U 75 U

200 U 200 U 200 U 200 U 20 U

200 U 200 U 200 U 20 U 200 U 65 U

5 U

5 U

5 U

5 UJ

5 U

5 U

20 U

5 U

5 U

5 U

5 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

5 U

5 U

5 U

5 U

5 U

5 UJ

20 UJ

5 U

5 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 9 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

1997103119990708 19990708 19980203 19980203 9999010119980203 19980203 19980203 19980203 199802031998020319980203 1998020319980203 1998020319980203

NORMAL NORMAL NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPDUP AVGAVG AVGORIG ORIGDUP

OGW8A-

AA96717

OGW8A-

AA96717A

OGW8A-

AA96717B

B14W-

MW01A

OGW7A-

AA96716

OGW7A-

AA96716A

OGW7A-

AA96716B

B116GW08 B116GW08A

A

OGW6A-

AA96712B-D

OGW6A-

AA96712-D

OGW6A-

AA96712A-

AVG

OGW6A-

AA96712-

AVG

OGW6A-

AA96712B-

AVG

OGW6A-

AA96712A

OGW6A-

AA96712B

OGW6A-

AA96712A-D

B14-MW-01B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08B116-MW-06 B116-MW-06 B116-MW-07 B116-MW-07 B116-MW-07B116-MW-06B116-MW-06 B116-MW-06B116-MW-06 B116-MW-06B116-MW-06

EU10 EU10 EU10 EU10EU10 EU10 EU10 EU10 EU10EU10EU10 EU10EU10 EU10EU10 EU10EU10

5 U

5 U

5 U

20 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

5 U

5 U

5 U

5 U

5 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

5 U

5 U

5 U

5 U

5 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

5 U

5 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 10 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/L)

1,1-BIPHENYL

1-METHYLNAPHTHALENE

1-METHYLPHENANTHRENE

2,3,5-TRIMETHYLNAPHTHALENE

2,6-DIMETHYLNAPHTHALENE

BENZO(E)PYRENE

DIBENZOTHIOPHENE

PERYLENE

TOTAL METHYLNAPHTHALENES

PESTICIDES/PCBS (UG/L)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

1997103119990708 19990708 19980203 19980203 9999010119980203 19980203 19980203 19980203 199802031998020319980203 1998020319980203 1998020319980203

NORMAL NORMAL NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPDUP AVGAVG AVGORIG ORIGDUP

OGW8A-

AA96717

OGW8A-

AA96717A

OGW8A-

AA96717B

B14W-

MW01A

OGW7A-

AA96716

OGW7A-

AA96716A

OGW7A-

AA96716B

B116GW08 B116GW08A

A

OGW6A-

AA96712B-D

OGW6A-

AA96712-D

OGW6A-

AA96712A-

AVG

OGW6A-

AA96712-

AVG

OGW6A-

AA96712B-

AVG

OGW6A-

AA96712A

OGW6A-

AA96712B

OGW6A-

AA96712A-D

B14-MW-01B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08B116-MW-06 B116-MW-06 B116-MW-07 B116-MW-07 B116-MW-07B116-MW-06B116-MW-06 B116-MW-06B116-MW-06 B116-MW-06B116-MW-06

EU10 EU10 EU10 EU10EU10 EU10 EU10 EU10 EU10EU10EU10 EU10EU10 EU10EU10 EU10EU10

20 U

5 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

5 U

5 U 5 U 1 U 1 U 1 U 5 U 1 U 10 U 4 U 5 U 1 U 0.22 U

5 U

5 U

5 U

20 UJ

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

5 U

1 U 1 U 1 U 1 U 4 U 1 U 0.22 U

5 U 5 U 1 U 1 U 1 U 5 U 1 U 10 U 4 U 5 U 1 U 0.22 U

0.5 U

0.5 U

0.5 U

0.5 U

0.5 U

0.5 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 11 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

1997103119990708 19990708 19980203 19980203 9999010119980203 19980203 19980203 19980203 199802031998020319980203 1998020319980203 1998020319980203

NORMAL NORMAL NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPDUP AVGAVG AVGORIG ORIGDUP

OGW8A-

AA96717

OGW8A-

AA96717A

OGW8A-

AA96717B

B14W-

MW01A

OGW7A-

AA96716

OGW7A-

AA96716A

OGW7A-

AA96716B

B116GW08 B116GW08A

A

OGW6A-

AA96712B-D

OGW6A-

AA96712-D

OGW6A-

AA96712A-

AVG

OGW6A-

AA96712-

AVG

OGW6A-

AA96712B-

AVG

OGW6A-

AA96712A

OGW6A-

AA96712B

OGW6A-

AA96712A-D

B14-MW-01B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08B116-MW-06 B116-MW-06 B116-MW-07 B116-MW-07 B116-MW-07B116-MW-06B116-MW-06 B116-MW-06B116-MW-06 B116-MW-06B116-MW-06

EU10 EU10 EU10 EU10EU10 EU10 EU10 EU10 EU10EU10EU10 EU10EU10 EU10EU10 EU10EU10

0.5 U

0.5 U

200 U

5 U

5 U

200 U

4 U

4 U

17200

10 U

50 U

25 U

100 UJ

3 UJ

5000 U

1470 J

0.2 U

40 U

5000 U

5 U

10 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 12 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS 

(UG/L)

CYANIDE

FIELD (MG/L)

DISSOLVED OXYGEN

FIELD (MV)

OXIDATION REDUCTION POTENTIAL

FIELD (S.U.)

PH

FIELD (MS/CM)

CONDUCTIVITY

SPECIFIC CONDUCTANCE

FIELD (C)

TEMPERATURE

FIELD (NTU)

TURBIDITY

EPH MADEP (UG/L)

C10-C22 AROMATICS

C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

TCLP VOLATILES (UG/L)

BENZENE

1997103119990708 19990708 19980203 19980203 9999010119980203 19980203 19980203 19980203 199802031998020319980203 1998020319980203 1998020319980203

NORMAL NORMAL NORMAL ORIGNORMAL NORMAL NORMAL NORMAL NORMALDUPDUP AVGAVG AVGORIG ORIGDUP

OGW8A-

AA96717

OGW8A-

AA96717A

OGW8A-

AA96717B

B14W-

MW01A

OGW7A-

AA96716

OGW7A-

AA96716A

OGW7A-

AA96716B

B116GW08 B116GW08A

A

OGW6A-

AA96712B-D

OGW6A-

AA96712-D

OGW6A-

AA96712A-

AVG

OGW6A-

AA96712-

AVG

OGW6A-

AA96712B-

AVG

OGW6A-

AA96712A

OGW6A-

AA96712B

OGW6A-

AA96712A-D

B14-MW-01B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08 B116-MW-08B116-MW-06 B116-MW-06 B116-MW-07 B116-MW-07 B116-MW-07B116-MW-06B116-MW-06 B116-MW-06B116-MW-06 B116-MW-06B116-MW-06

EU10 EU10 EU10 EU10EU10 EU10 EU10 EU10 EU10EU10EU10 EU10EU10 EU10EU10 EU10EU10

26000

2 U

50 U

20 U

110 U

200 U 200 U 200 U 200 U 100 U 200 U

200 U 200 U 200 U 200 U 200 U 50 U

200 U 200 U 200 U 200 U 200 U 38 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 13 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

O-XYLENE

STYRENE

TETRACHLOROETHENE

1 U 1 U

1 U 1 U

1 U 1 U

1 U 1 U

1 U 1 U

2 U

1 U

1 U 1 U

1 U 1 U

1 U 1 U

1 U 1 U

1 U 1 U

5 R 5 R

5 U 5 U

5 R 5 U

5 R 5 UJ

5 U 5 U 5 U 1 U 5 U 5 U 5 U 3.75 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1 U 5 U

1 U 1 U

1 U 1 U

1 U 2 U

1 U 1 U

1 U 1 U

1 U 1 U

1 U 1 U

1 U 2 U

1 U 1 U

1 U 2 U

1 U 1 U

1 U 1 U

5 U 5 U 5 U 1 U 5 U 5 U 22 23 24 22 28 5 U 5 U 5 U 5 U 5 U 1 U 5 U

20 U 1 U 10 U 10 U 100 105 110 20 U 20 U 20 U 1 U

15 U 15 U 15 U 5 U 5 U 8 7 6 15 U 15 U 15 U 15 U 15 U 15 U 15 U 15 U

1 UJ 2 U

5 U 5 U 10 U 1 U 10 U 10 U 20 20.5 21 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U

1 U 1 U

1 U 1 U

1999070619990706 20021120 1996080919960809 19960809 19960809 19960809 1999070620000215 20000215 20000215 2000021520000215199907061997103119971031 20010530

NORMAL ORIGNORMAL NORMAL ORIG DUPAVGORIG DUPAVG NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL

MW06-304-

NGW-112002

B8-8GW05AB8-8GW03A B8-8GW04A B8GW11AA B8GW11AA-

D

B8GW11AA-

AVG

AGGW02AA AGGW02AA-

D

AGGW02AA-

AVG

B8-8GW01A B8-8GW02AB14W-

MW01A-D

B14W-

MW01A-AVG

MW11-201-

NWG-053001

AGGW04AA AGGW01AAB14GW01AA

B8-MW-11B8-MW-11 MW06-304 B8-MW-05B8-MW-01 B8-MW-02 B8-MW-03 B8-MW-04 B8-MW-11AVG-MW-4 AVG-MW-1 AVG-MW-2 AVG-MW-2AVG-MW-2B14-MW-01B14-MW-01B14-MW-01 MW11-201

EU26 EU27EU26 EU26 EU26 EU26EU26EU21 EU21EU21 EU26 EU26EU10EU10 EU11 EU19 EU20EU10

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 14 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VOLATILE PETROLEUM 

HYDROCARBONS

VPH MADEP (UG/L)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

SEMIVOLATILES (UG/L)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

1999070619990706 20021120 1996080919960809 19960809 19960809 19960809 1999070620000215 20000215 20000215 2000021520000215199907061997103119971031 20010530

NORMAL ORIGNORMAL NORMAL ORIG DUPAVGORIG DUPAVG NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL

MW06-304-

NGW-112002

B8-8GW05AB8-8GW03A B8-8GW04A B8GW11AA B8GW11AA-

D

B8GW11AA-

AVG

AGGW02AA AGGW02AA-

D

AGGW02AA-

AVG

B8-8GW01A B8-8GW02AB14W-

MW01A-D

B14W-

MW01A-AVG

MW11-201-

NWG-053001

AGGW04AA AGGW01AAB14GW01AA

B8-MW-11B8-MW-11 MW06-304 B8-MW-05B8-MW-01 B8-MW-02 B8-MW-03 B8-MW-04 B8-MW-11AVG-MW-4 AVG-MW-1 AVG-MW-2 AVG-MW-2AVG-MW-2B14-MW-01B14-MW-01B14-MW-01 MW11-201

EU26 EU27EU26 EU26 EU26 EU26EU26EU21 EU21EU21 EU26 EU26EU10EU10 EU11 EU19 EU20EU10

5 U 5 U 15 U 1 U 15 U 15 U 130 140 150 15 U 15 U 15 U 15 U 15 U 15 U 15 U 1 U 15 U

1 U 1 U

5 U 5 U 20 U 1 U 10 U 10 U 120 126 131 20 U 20 U 20 U 20 U 20 U 20 U 20 U 1 U 20 U

1 U 1 U

1 U 1 U

1 U 1 U

1 U 1 U

20 U 20 U 20 U 20 U

75 U 75 U 20 U 240 U 240 U 2600 2500 2400 44 41 8.5 U 6.5 U 20 U 20 U 20 U 9.5 U

20 U 20 U 20 U 70 U 70 U 200 200 200 94 74 10 U 10 U 20 U 20 U 20 U 10 U

65 U 65 U 20 U 100 U 100 U 100 U 100 U 100 U 9.5 7 0.5 U 0.5 U 20 U 20 U 20 U 0.5 U

10 U 5.3 U

10 UJ 5.3 U

48 U 5.3 U

10 U 5.3 U

10 U 5.3 U

10 U 5.3 U

48 UJ 11 U

10 U 5.3 U

10 U 5.3 U

10 U 5.3 U

10 U 5.3 U

0.22 U 0.23 U 4.1 U 10 U 35 J 0.8 0.07 U 0.02 U 4.1 U 4.1 U 4 U 5.3 U 0.02 U

10 U 5.3 U

48 U 11 U

10 U 5.3 U

19 U 5.3 U

48 U 11 U

48 U 11 U

10 U 5.3 U

10 U 11 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 15 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

1999070619990706 20021120 1996080919960809 19960809 19960809 19960809 1999070620000215 20000215 20000215 2000021520000215199907061997103119971031 20010530

NORMAL ORIGNORMAL NORMAL ORIG DUPAVGORIG DUPAVG NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL

MW06-304-

NGW-112002

B8-8GW05AB8-8GW03A B8-8GW04A B8GW11AA B8GW11AA-

D

B8GW11AA-

AVG

AGGW02AA AGGW02AA-

D

AGGW02AA-

AVG

B8-8GW01A B8-8GW02AB14W-

MW01A-D

B14W-

MW01A-AVG

MW11-201-

NWG-053001

AGGW04AA AGGW01AAB14GW01AA

B8-MW-11B8-MW-11 MW06-304 B8-MW-05B8-MW-01 B8-MW-02 B8-MW-03 B8-MW-04 B8-MW-11AVG-MW-4 AVG-MW-1 AVG-MW-2 AVG-MW-2AVG-MW-2B14-MW-01B14-MW-01B14-MW-01 MW11-201

EU26 EU27EU26 EU26 EU26 EU26EU26EU21 EU21EU21 EU26 EU26EU10EU10 EU11 EU19 EU20EU10

19 U 5.3 U

10 U 5.3 U

10 U 5.3 U

48 UJ 11 U

48 U 11 U

0.22 U 0.23 U 4.1 U 10 U 9 1 3 0.02 U 4.1 U 4.1 U 4 U 5.3 U 0.02 U

0.22 U 0.23 U 4.1 U 10 U 0.04 U 0.08 0.07 U 0.02 U 4.1 U 4.1 U 4 U 5.3 U 0.02 U

0.22 U 0.23 U 4.1 U 10 U 2 0.2 0.3 0.02 U 4.1 U 4.1 U 4 U 5.3 U 0.02 U

0.225 U 0.23 U 4.1 U 10 U 0.051 0.08 J 0.08 J 0.02 U 4.1 U 4.05 U 4 U 0.1 U 0.023 J

0.225 U 0.23 U 4.1 U 10 U 0.007 0.041 J 0.003 J 0.02 U 4.1 U 4.05 U 4 U 0.1 U 3E-05 J

0.22 U 0.23 U 4.1 U 10 U 0.07 0.08 0.03 J 0.02 U 4.1 U 4.1 U 4 U 0.1 U 0.02 U

0.22 U 0.23 U 4.1 U 10 U 0.04 U 0.03 J 0.07 U 0.02 U 4.1 U 4.1 U 4 U 0.1 U 0.02 U

0.22 U 0.23 U 4.1 U 10 U 0.04 U 0.03 J 0.07 U 0.02 U 4.1 U 4.1 U 4 U 0.1 U 0.02 U

0.22 U 0.23 U 4.1 U 10 U 0.04 U 0.07 U 0.07 U 0.02 U 4.1 U 4.1 U 4 U 0.1 U 0.02 U

0.22 U 0.23 U 4.1 U 10 U 0.04 U 0.07 U 0.07 U 0.02 U 4.1 U 4.1 U 4 U 0.1 U 0.02 U

10 U 5.3 U

10 U 5.3 U

1 J 5.3 U

10 U 5.3 U

10 U 5.3 U

0.22 U 0.23 U 4.1 U 10 U 0.08 0.1 0.04 J 0.02 U 4.1 U 4.1 U 4 U 5.3 U 0.03 J

0.22 U 0.23 U 4.1 U 10 U 0.04 U 0.07 U 0.07 U 0.02 U 4.1 U 4.1 U 4 U 0.1 U 0.02 U

10 U 5.3 U

10 UJ 5.3 U

10 U 5.3 U

10 U 5.3 U

10 U 5.3 U

0.22 U 0.23 U 4.1 U 10 U 1 0.4 3 0.02 U 4.1 U 4.1 U 4 U 5.3 U 0.02 U

0.22 U 0.23 U 4.1 U 10 U 4 0.6 0.6 0.02 U 4.1 U 4.1 U 4 U 5.3 U 0.02 U

10 U 5.3 U

10 U 5.3 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 16 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/L)

1,1-BIPHENYL

1-METHYLNAPHTHALENE

1-METHYLPHENANTHRENE

2,3,5-TRIMETHYLNAPHTHALENE

2,6-DIMETHYLNAPHTHALENE

BENZO(E)PYRENE

DIBENZOTHIOPHENE

PERYLENE

TOTAL METHYLNAPHTHALENES

PESTICIDES/PCBS (UG/L)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

1999070619990706 20021120 1996080919960809 19960809 19960809 19960809 1999070620000215 20000215 20000215 2000021520000215199907061997103119971031 20010530

NORMAL ORIGNORMAL NORMAL ORIG DUPAVGORIG DUPAVG NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL

MW06-304-

NGW-112002

B8-8GW05AB8-8GW03A B8-8GW04A B8GW11AA B8GW11AA-

D

B8GW11AA-

AVG

AGGW02AA AGGW02AA-

D

AGGW02AA-

AVG

B8-8GW01A B8-8GW02AB14W-

MW01A-D

B14W-

MW01A-AVG

MW11-201-

NWG-053001

AGGW04AA AGGW01AAB14GW01AA

B8-MW-11B8-MW-11 MW06-304 B8-MW-05B8-MW-01 B8-MW-02 B8-MW-03 B8-MW-04 B8-MW-11AVG-MW-4 AVG-MW-1 AVG-MW-2 AVG-MW-2AVG-MW-2B14-MW-01B14-MW-01B14-MW-01 MW11-201

EU26 EU27EU26 EU26 EU26 EU26EU26EU21 EU21EU21 EU26 EU26EU10EU10 EU11 EU19 EU20EU10

10 U 5.3 U

10 U 5.3 U

0.22 U 0.23 U 4.1 U 10 U 0.04 U 0.07 U 0.07 U 0.02 U 4.1 U 4.1 U 4 U 0.1 U 0.02 U

10 U 5.3 U

0.22 U 0.23 U 4.1 U 10 U 32 J 2 0.07 U 0.02 U 4.1 U 4.1 U 4 U 5.3 U 0.02 U

10 U 5.3 U

10 U 5.3 U

10 U 5.3 U

48 U 11 U

0.22 U 0.23 U 4.1 U 10 U 6 0.3 0.07 U 0.02 U 4.1 U 4.1 U 4 U 5.3 U 0.02 U

10 U 5.3 U

0.22 U 0.23 U 4.1 U 10 U 0.9 0.5 2 0.02 U 4.1 U 4.1 U 4 U 5.3 U 0.1

0.225 U 0.23 U 4.1 U 10 U 90 J 6.12 J 8.97 J 0.02 U 4.1 U 4.05 U 4 U 3.16 U 0.13 J

0.2 0.07 U 0.07 U 0.02 U 0.02 U

15 0.9 0.07 U 0.02 U 0.02 U

0.3 0.2 0.07 U 0.02 U 0.02 U

1 0.5 0.06 J 0.02 U 0.02 U

6 0.3 0.05 J 0.02 U 0.02 U

0.04 U 0.04 J 0.07 U 0.02 U 0.02 U

0.7 0.2 0.4 0.02 U 0.02 U

0.04 U 0.07 U 0.07 U 0.02 U 0.02 U

0.09 U

0.09 U

0.09 U

0.04 U

0.04 U

0.04 U

0.96 U

1.9 U

0.96 U

0.96 U

0.96 U

0.96 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

1999070619990706 20021120 1996080919960809 19960809 19960809 19960809 1999070620000215 20000215 20000215 2000021520000215199907061997103119971031 20010530

NORMAL ORIGNORMAL NORMAL ORIG DUPAVGORIG DUPAVG NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL

MW06-304-

NGW-112002

B8-8GW05AB8-8GW03A B8-8GW04A B8GW11AA B8GW11AA-

D

B8GW11AA-

AVG

AGGW02AA AGGW02AA-

D

AGGW02AA-

AVG

B8-8GW01A B8-8GW02AB14W-

MW01A-D

B14W-

MW01A-AVG

MW11-201-

NWG-053001

AGGW04AA AGGW01AAB14GW01AA

B8-MW-11B8-MW-11 MW06-304 B8-MW-05B8-MW-01 B8-MW-02 B8-MW-03 B8-MW-04 B8-MW-11AVG-MW-4 AVG-MW-1 AVG-MW-2 AVG-MW-2AVG-MW-2B14-MW-01B14-MW-01B14-MW-01 MW11-201

EU26 EU27EU26 EU26 EU26 EU26EU26EU21 EU21EU21 EU26 EU26EU10EU10 EU11 EU19 EU20EU10

0.96 U

0.04 U

0.04 U

0.09 U

0.04 U

0.09 U

0.09 U

0.09 U

0.09 U

0.09 U

0.04 U

0.04 U

0.04 U

0.04 U

0.48 U

1.09 U

4.8 U

550 70 UJ

50 U 8.4 J

5 U 5 U

10 40 U

3 U 5 U

5 U 5 U

13000 17000 J

5 U 1.1 J

10 U 50 U

10 U 25 U

890 390 J

5 UJ 5 U

2900 2100 J

60 46

0.2 U 0.047 U

5 U 8.5 J

1000 U 4400 J

10 U 5 U

5 U 7 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS 

(UG/L)

CYANIDE

FIELD (MG/L)

DISSOLVED OXYGEN

FIELD (MV)

OXIDATION REDUCTION POTENTIAL

FIELD (S.U.)

PH

FIELD (MS/CM)

CONDUCTIVITY

SPECIFIC CONDUCTANCE

FIELD (C)

TEMPERATURE

FIELD (NTU)

TURBIDITY

EPH MADEP (UG/L)

C10-C22 AROMATICS

C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

TCLP VOLATILES (UG/L)

BENZENE

1999070619990706 20021120 1996080919960809 19960809 19960809 19960809 1999070620000215 20000215 20000215 2000021520000215199907061997103119971031 20010530

NORMAL ORIGNORMAL NORMAL ORIG DUPAVGORIG DUPAVG NORMAL NORMALDUPAVG NORMAL NORMAL NORMALNORMAL

MW06-304-

NGW-112002

B8-8GW05AB8-8GW03A B8-8GW04A B8GW11AA B8GW11AA-

D

B8GW11AA-

AVG

AGGW02AA AGGW02AA-

D

AGGW02AA-

AVG

B8-8GW01A B8-8GW02AB14W-

MW01A-D

B14W-

MW01A-AVG

MW11-201-

NWG-053001

AGGW04AA AGGW01AAB14GW01AA

B8-MW-11B8-MW-11 MW06-304 B8-MW-05B8-MW-01 B8-MW-02 B8-MW-03 B8-MW-04 B8-MW-11AVG-MW-4 AVG-MW-1 AVG-MW-2 AVG-MW-2AVG-MW-2B14-MW-01B14-MW-01B14-MW-01 MW11-201

EU26 EU27EU26 EU26 EU26 EU26EU26EU21 EU21EU21 EU26 EU26EU10EU10 EU11 EU19 EU20EU10

10000 67000 J

10 U 5 U

10 U 1.5 U

20 U 32 U

5 U 10 U

110 U 94 U

100 U 93 U 88 U 93 U 93 U 93 U 180 88 U 87 U 88 U 100 U 100 U 100 U 88 U

50 U 44 U 44 U 42 U 44 U 49 76 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

38 U 33 U 33 U 31 U 33 U 33 U 33 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 19 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

O-XYLENE

STYRENE

TETRACHLOROETHENE

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 0.71 J 0.605 J 1 U 1 U 1 UJ 1 U

0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 2 U 2 U

0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 1 U 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

5 R 5 R 5 R 5 R 5 R 5 R 5 R 5 R

5 U 5 UJ 5 U 5 U 5 U 5 U 5 UJ 5 U

5 U 5 UJ 5 U 5 U 5 U 5 U 5 UJ 5 U

10 R 10 R 10 R 10 R 10 R 5 U 10 R 5 U

5 U 5 U 5 U 5 U 5 UJ 5 U 1 U 5 U 5 U 1 UJ 5 U 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 UJ 1 UJ 1 UJ 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 U 2 UJ 2 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 U 2 UJ 2 U

0.23 J 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 U 2 UJ 2 U

1 U 1 U

1 U 1 UJ 1 UJ 1 UJ 1 UJ 1 U 1 UJ 1 U

5 U 5 U 5 U 5 U 5 UJ 5 U 1 U 5 U 5 U 1 UJ 5 U 10 9.05 8.1 1 U 1 UJ 1 U

10 U 10 UJ 20 U 10 U 10 U 10 U 1 U 1 U

15 U 15 U 15 U 15 U 15 UJ 15 U 5 U 5 U 7 9 15 U 15 U 15 U

2 U 2 UJ 2 U 2 U 2 U 2 U 2 UJ 2 U

10 U 10 U 10 U 10 U 10 UJ 10 U 1 U 10 U 10 U 0.3 J 10 U 2.3 2.35 2.4 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

2002111519990125 1999012519990125 20021118 1999012019990120 20000215 20000215 19990127 2000021519960809 19960812 19980504 19980424 1999070119960809

AVG NORMAL NORMAL ORIGNORMAL NORMAL NORMAL ORIG DUPNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL

MW09-012-

NWG-012599-

AVG

MW06-301-

NGW-111802

MW06-013-

NWG-012099

MW06-302-

NGW-111502

AGGW06AA MW09-010-

NWG-012799

AGGW03AA MW09-012-

NWG-012599

MW09-012-

NWG-012599-

D

B8GW07A-

40676-5

B8SB07AB-

40611-3

B8GW10AA MW06-003-

NWG-012099

AGGW05AAB8-8GW05A-

D

B8-8GW05A-

AVG

B8-8GW06A

MW06-302MW09-012 MW09-012MW09-012 MW06-301 MW06-013MW06-003 AVG-MW-5 AVG-MW-6 MW09-010 AVG-MW-3B8-MW-05 B8-MW-06 B8-MW-07 B8-MW-07 B8-MW-10B8-MW-05

EU34 EU36 EU37 EU37EU33 EU33 EU34 EU34 EU34EU27 EU27 EU27 EU28 EU32EU27EU27 EU27

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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INDUSTRIAL OPERATIONS AREA
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VOLATILE PETROLEUM 

HYDROCARBONS

VPH MADEP (UG/L)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

SEMIVOLATILES (UG/L)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

2002111519990125 1999012519990125 20021118 1999012019990120 20000215 20000215 19990127 2000021519960809 19960812 19980504 19980424 1999070119960809

AVG NORMAL NORMAL ORIGNORMAL NORMAL NORMAL ORIG DUPNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL

MW09-012-

NWG-012599-

AVG

MW06-301-

NGW-111802

MW06-013-

NWG-012099

MW06-302-

NGW-111502

AGGW06AA MW09-010-

NWG-012799

AGGW03AA MW09-012-

NWG-012599

MW09-012-

NWG-012599-

D

B8GW07A-

40676-5

B8SB07AB-

40611-3

B8GW10AA MW06-003-

NWG-012099

AGGW05AAB8-8GW05A-

D

B8-8GW05A-

AVG

B8-8GW06A

MW06-302MW09-012 MW09-012MW09-012 MW06-301 MW06-013MW06-003 AVG-MW-5 AVG-MW-6 MW09-010 AVG-MW-3B8-MW-05 B8-MW-06 B8-MW-07 B8-MW-07 B8-MW-10B8-MW-05

EU34 EU36 EU37 EU37EU33 EU33 EU34 EU34 EU34EU27 EU27 EU27 EU28 EU32EU27EU27 EU27

15 U 15 U 15 U 15 U 15 UJ 15 U 1 U 15 U 15 U 12.8 15 U 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

20 U 20 U 20 U 10 U 10 UJ 20 U 1 U 10 U 10 U 1.6 J 10 U 20 18.5 17 1 U 1 UJ 1 U

1 U 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U

2 U 2 UJ 2 U 2 U 2 U 1 U 2 UJ 1 U

20 U 1200 1060 920

9.5 U 7 U 5 U 240 U 240 UJ 20 U 240 U 240 U 411 2700 1100 J 975 J 850 J

10 U 10 U 10 U 70 U 70 UJ 20 U 70 U 70 U 100 U 70 U 32 29 26

0.5 U 0.5 U 0.9 J 100 UJ 100 UJ 20 U 100 U 100 U 100 U 100 U 51 47.5 44

3 UJ 3 U 3 U 3 U 3 U 5.2 U 3 UJ 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

6 U 6 UJ 6 UJ 6 UJ 6 UJ 10 U 6 U 10 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

0.02 U 0.02 U 0.02 5.9 U 4 U 3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

5 U 5 UJ 5 UJ 5 UJ 5 UJ 10 U 5 U 10 U

3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

4 U 4 UJ 4 UJ 4 UJ 4 UJ 10 U 4 U 10 U

6 U 6 UJ 6 UJ 6 UJ 6 UJ 10 U 6 U 10 U

5 U 5 U 5 U 5 U 5 U 5.2 U 5 U 5.1 U

4 U 4 U 4 U 4 U 4 U 10 U 4 U 10 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

2002111519990125 1999012519990125 20021118 1999012019990120 20000215 20000215 19990127 2000021519960809 19960812 19980504 19980424 1999070119960809

AVG NORMAL NORMAL ORIGNORMAL NORMAL NORMAL ORIG DUPNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL

MW09-012-

NWG-012599-

AVG

MW06-301-

NGW-111802

MW06-013-

NWG-012099

MW06-302-

NGW-111502

AGGW06AA MW09-010-

NWG-012799

AGGW03AA MW09-012-

NWG-012599

MW09-012-

NWG-012599-

D

B8GW07A-

40676-5

B8SB07AB-

40611-3

B8GW10AA MW06-003-

NWG-012099

AGGW05AAB8-8GW05A-

D

B8-8GW05A-

AVG

B8-8GW06A

MW06-302MW09-012 MW09-012MW09-012 MW06-301 MW06-013MW06-003 AVG-MW-5 AVG-MW-6 MW09-010 AVG-MW-3B8-MW-05 B8-MW-06 B8-MW-07 B8-MW-07 B8-MW-10B8-MW-05

EU34 EU36 EU37 EU37EU33 EU33 EU34 EU34 EU34EU27 EU27 EU27 EU28 EU32EU27EU27 EU27

5 U 5 U 5 U 5 U 5 U 5.2 U 5 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

4 U 4 UJ 4 UJ 4 UJ 4 UJ 10 U 4 U 10 U

5 U 5 UJ 5 UJ 5 UJ 5 UJ 10 U 5 U 10 U

0.02 U 0.02 U 0.04 5.9 U 4 U 3 UJ 3 U 3 U 3 U 3 U 5.2 U 3 UJ 5.1 U

0.02 U 0.02 U 0.02 U 5.9 U 4 U 4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

0.02 U 0.02 U 0.02 U 5.9 U 4 U 4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

0.017 J 0.02 U 0.02 U 5.9 U 4 U 0.02 UJ 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.02 UJ 0.1 U

0.005 J 0.02 U 0.02 U 5.9 U 4 U 0.02 UJ 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.02 UJ 0.1 U

0.02 U 0.02 UJ 0.02 U 5.9 U 4 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.1 U 0.01 U 0.1 U

0.02 U 0.02 U 0.02 U 5.9 U 4 U 0.02 UJ 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.02 UJ 0.1 U

0.02 U 0.02 U 0.02 U 5.9 U 4 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.02 U 0.1 U

0.02 U 0.02 U 0.02 U 5.9 U 4 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.02 U 0.1 U

0.02 U 0.02 U 0.02 U 5.9 U 4 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.1 U 0.008 U 0.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

7 U 7 U 7 U 7 U 7 U 5.2 U 7 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

5 U 5 U 5 U 5 U 5 U 5.2 U 5 U 5.1 U

0.02 0.02 UJ 0.02 U 5.9 U 4 U 3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

0.02 U 0.02 U 0.02 U 5.9 U 4 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.02 U 0.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

0.02 U 0.02 U 0.02 U 5.9 U 4 U 5 U 5 U 5 U 5 U 5 U 5.2 U 5 U 5.1 U

0.02 U 0.02 U 0.03 5.9 U 4 U 4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

6 U 6 U 6 U 6 U 6 U 5.2 U 6 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/L)

1,1-BIPHENYL

1-METHYLNAPHTHALENE

1-METHYLPHENANTHRENE

2,3,5-TRIMETHYLNAPHTHALENE

2,6-DIMETHYLNAPHTHALENE

BENZO(E)PYRENE

DIBENZOTHIOPHENE

PERYLENE

TOTAL METHYLNAPHTHALENES

PESTICIDES/PCBS (UG/L)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

2002111519990125 1999012519990125 20021118 1999012019990120 20000215 20000215 19990127 2000021519960809 19960812 19980504 19980424 1999070119960809

AVG NORMAL NORMAL ORIGNORMAL NORMAL NORMAL ORIG DUPNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL

MW09-012-

NWG-012599-

AVG

MW06-301-

NGW-111802

MW06-013-

NWG-012099

MW06-302-

NGW-111502

AGGW06AA MW09-010-

NWG-012799

AGGW03AA MW09-012-

NWG-012599

MW09-012-

NWG-012599-

D

B8GW07A-

40676-5

B8SB07AB-

40611-3

B8GW10AA MW06-003-

NWG-012099

AGGW05AAB8-8GW05A-

D

B8-8GW05A-

AVG

B8-8GW06A

MW06-302MW09-012 MW09-012MW09-012 MW06-301 MW06-013MW06-003 AVG-MW-5 AVG-MW-6 MW09-010 AVG-MW-3B8-MW-05 B8-MW-06 B8-MW-07 B8-MW-07 B8-MW-10B8-MW-05

EU34 EU36 EU37 EU37EU33 EU33 EU34 EU34 EU34EU27 EU27 EU27 EU28 EU32EU27EU27 EU27

2 U 2 R 2 R 2 R 2 R 5.2 U 2 U 5.1 U

3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

0.02 U 0.02 U 0.02 U 5.9 U 4 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.1 U 0.04 U 0.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

0.02 U 0.02 U 0.1 5.9 U 10 UJ 4 U 3 U 3 U 3 U 3 U 3 U 5.2 U 3 U 5.1 U

5.2 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

10 UJ 10 UJ

0.02 U 0.02 U 0.02 U 5.9 U 4 U 5 U 5 U 5 U 5 U 5 U 5.2 U 5 U 5.1 U

4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

0.1 0.1 J 0.04 5.9 U 4 U 4 U 4 U 4 U 4 U 4 U 5.2 U 4 U 5.1 U

0.115 J 0.1 J 0.23 5.9 U 10 UJ 4 U 2.24 UJ 2.24 U 2.24 U 2.24 U 2.24 U 3.1 U 2.24 UJ 3.04 U

0.02 U 0.02 U 0.02 U

0.02 U 0.02 U 0.02 U

0.02 U 0.02 U 0.02 U

0.02 U 0.02 U 0.01 J

0.02 U 0.02 U 0.02 U

0.02 U 0.02 U 0.02 U

0.02 U 0.02 U 0.2 U

0.02 U 0.02 U 0.02 U

0.01 U 0.01 U

0.02 U 0.02 U

0.01 U 0.01 U

0.04 U 0.04 U

0.008 U 0.008 U

0.01 U 0.01 U

0.62 U 0.62 U

0.61 U 0.61 U

0.76 U 0.76 U

0.54 U 0.54 U

0.54 U 0.54 U

0.68 U 0.68 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 23 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

2002111519990125 1999012519990125 20021118 1999012019990120 20000215 20000215 19990127 2000021519960809 19960812 19980504 19980424 1999070119960809

AVG NORMAL NORMAL ORIGNORMAL NORMAL NORMAL ORIG DUPNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL

MW09-012-

NWG-012599-

AVG

MW06-301-

NGW-111802

MW06-013-

NWG-012099

MW06-302-

NGW-111502

AGGW06AA MW09-010-

NWG-012799

AGGW03AA MW09-012-

NWG-012599

MW09-012-

NWG-012599-

D

B8GW07A-

40676-5

B8SB07AB-

40611-3

B8GW10AA MW06-003-

NWG-012099

AGGW05AAB8-8GW05A-

D

B8-8GW05A-

AVG

B8-8GW06A

MW06-302MW09-012 MW09-012MW09-012 MW06-301 MW06-013MW06-003 AVG-MW-5 AVG-MW-6 MW09-010 AVG-MW-3B8-MW-05 B8-MW-06 B8-MW-07 B8-MW-07 B8-MW-10B8-MW-05

EU34 EU36 EU37 EU37EU33 EU33 EU34 EU34 EU34EU27 EU27 EU27 EU28 EU32EU27EU27 EU27

0.14 U 0.14 U

0.008 U 0.008 U

0.006 U 0.006 U

0.01 U 0.01 U

0.005 U 0.005 U

0.02 U 0.02 U

0.01 U 0.01 U

0.02 U 0.02 U

0.004 U 0.004 U

0.01 U 0.01 U

0.03 U 0.03 U

0.006 U 0.006 U

0.556 U 0.556 U

2.4 U 2.4 U

272 J 56 U 1490 1160 837 18 UJ 19400 J 210 UJ

1 U 1 U 1.3 U 1.15 U 1 U 10 U 1 U 10 U

2 U 2 U 2 U 2 U 2 U 5 U 2.9 J 5 U

8 U 14.4 J 23.3 J 21.7 J 20.1 J 57 U 660 32 U

0.2 U 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 5 U 6.9 5 U

0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 5 U 0.6 U 5 U

1190 2890 J 20000 J 20400 J 20900 J 12000 J 81400 9000 J

4 U 4 U 4 U 4 U 4 U 10 U 13 10 U

7 U 7 UJ 7 UJ 7 UJ 7 UJ 50 U 7 U 50 U

5 U 5 U 5 U 5 U 5 U 25 U 63.2 25 U

332 U 52 UJ 1630 1310 986 100 UJ 1280 J 490 J

1 U 2.8 U 5.9 U 5.8 U 5.7 U 5 U 18.1 5 U

173 J 259 J 1210 J 1140 J 1080 J 2900 2680 710 J

8.8 J 223 70 J 66 J 62.1 J 180 130 6.4 U

0.1 U 0.1 UJ 0.1 U 0.12 U 0.14 U 0.037 U 0.1 U 0.011 U

5 U 5 UJ 5 UJ 5 UJ 5 UJ 40 U 5 U 40 U

327 J 624 J 1240 J 1180 J 1120 J 3400 J 5940 4200 J

2 U 2 U 2.6 U 3.1 U 3.6 U 5 U 2 U 5 U

1.1 J 1 U 1 U 1 U 1 U 7 U 1 U 7 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS 

(UG/L)

CYANIDE

FIELD (MG/L)

DISSOLVED OXYGEN

FIELD (MV)

OXIDATION REDUCTION POTENTIAL

FIELD (S.U.)

PH

FIELD (MS/CM)

CONDUCTIVITY

SPECIFIC CONDUCTANCE

FIELD (C)

TEMPERATURE

FIELD (NTU)

TURBIDITY

EPH MADEP (UG/L)

C10-C22 AROMATICS

C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

TCLP VOLATILES (UG/L)

BENZENE

2002111519990125 1999012519990125 20021118 1999012019990120 20000215 20000215 19990127 2000021519960809 19960812 19980504 19980424 1999070119960809

AVG NORMAL NORMAL ORIGNORMAL NORMAL NORMAL ORIG DUPNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL

MW09-012-

NWG-012599-

AVG

MW06-301-

NGW-111802

MW06-013-

NWG-012099

MW06-302-

NGW-111502

AGGW06AA MW09-010-

NWG-012799

AGGW03AA MW09-012-

NWG-012599

MW09-012-

NWG-012599-

D

B8GW07A-

40676-5

B8SB07AB-

40611-3

B8GW10AA MW06-003-

NWG-012099

AGGW05AAB8-8GW05A-

D

B8-8GW05A-

AVG

B8-8GW06A

MW06-302MW09-012 MW09-012MW09-012 MW06-301 MW06-013MW06-003 AVG-MW-5 AVG-MW-6 MW09-010 AVG-MW-3B8-MW-05 B8-MW-06 B8-MW-07 B8-MW-07 B8-MW-10B8-MW-05

EU34 EU36 EU37 EU37EU33 EU33 EU34 EU34 EU34EU27 EU27 EU27 EU28 EU32EU27EU27 EU27

8460 2560 4450 4380 4300 42000 J 44300 25000 J

1 U 1 UJ 1 UJ 1 UJ 1 UJ 5 U 1 U 5 U

3 U 3 U 3.7 J 2.6 J 3 U 0.46 U 175 7.7 J

12 U 12 U 12 U 12 U 12 U 2.9 U 87.5 11 U

10 UJ 10 U 10 UJ 10 U

4.3 4.3 4.3 5.3

218.1 166.6 166.6 245.4

5.71 6.29 6.29 6.12

0.09 0.142 0.142 0.502

7.5 8.45 8.45 12.94

28.5 14.3 14.3

88 U 88 U 88 U 100 U 100 U 180 U 85 U 96 U 170 U 96 U 160 U 160 U 160 U 170 U

0.2 U 0.2 U 0.2 U 47 U 82 UJ 40 U 45 U 80 UJ 45 U 60 U 60.5 U 61 U 82 UJ

1.6 U 1.6 U 1.6 U 35 U 62 UJ 30 U 34 U 60 UJ 34 U 60 U 60.5 U 61 U 61 UJ

280 U 280 U 280 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 25 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

ETHYLBENZENE

M+P-XYLENES

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

O-XYLENE

STYRENE

TETRACHLOROETHENE

0.31 J 0.12 J 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

2 U 2 U 2 U

1 U 1 U 1 U

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

5 R 5 R 5 R 5 R 5 R 5 R

5 U 5 U 5 U 5 UJ 5 U 5 UJ

5 U 5 U 5 U 5 UJ 5 R 5 UJ

5 U 5 U 5 U 10 R 10 R 10 R

1 U 1 U 5 U 5 U 1 U 5 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

2 U 2 U 2 U 2 UJ 2 U 2 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

2 U 2 U 2 U 2 UJ 2 U 2 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

2 U 2 U 2 U 2 UJ 2 U 2 UJ

1 U 1 U 1 U

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 5 U 5 U 1 U 5 U 1 UJ 1 U 1 UJ

1 U 1 U 10 U 10 U 1 U 10 U

9 J 9 J 15 U

2 U 2 U 2 U 2 UJ 2 U 2 UJ

1 U 1 U 10 U 10 U 1 U 10 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

20021115 19980504 19990119 19990202 199901192002111520021115 19980504 19980504

NORMAL NORMAL NORMALAVG NORMAL NORMAL NORMAL NORMALDUP

MW06-018-

NWG-011999

MW06-017-

NWG-020299

MW06-019-

NWG-011999

MW06-302-

NGW-111502-

AVG

B8GW09A-

40676-1

B8GW09B-

40676-2

MW06-303-

NGW-111502

B8GW08A-

40676-3

MW06-302-

NGW-111502-

D

MW06-303 B8-MW-08 MW06-018 MW06-017 MW06-019MW06-302MW06-302 B8-MW-09 B8-MW-09

EU39 EU40 EU46EU37 EU38 EU38 EU38 EU39EU37

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)TOLUENE

TOTAL 1,2-DICHLOROETHENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

VOLATILE PETROLEUM 

HYDROCARBONS

VPH MADEP (UG/L)

C5-C8 ALIPHATICS

C5-C8 ALIPHATICS (WEIGHTED 0.5)

C9-C10 AROMATICS

C9-C10 AROMATICS (WEIGHTED 1.0)

C9-C12 ALIPHATICS

C9-C12 ALIPHATICS (WEIGHTED 0.05)

SEMIVOLATILES (UG/L)

1,2,4-TRICHLOROBENZENE

2,2'-OXYBIS(1-CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3&4-METHYLPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

20021115 19980504 19990119 19990202 199901192002111520021115 19980504 19980504

NORMAL NORMAL NORMALAVG NORMAL NORMAL NORMAL NORMALDUP

MW06-018-

NWG-011999

MW06-017-

NWG-020299

MW06-019-

NWG-011999

MW06-302-

NGW-111502-

AVG

B8GW09A-

40676-1

B8GW09B-

40676-2

MW06-303-

NGW-111502

B8GW08A-

40676-3

MW06-302-

NGW-111502-

D

MW06-303 B8-MW-08 MW06-018 MW06-017 MW06-019MW06-302MW06-302 B8-MW-09 B8-MW-09

EU39 EU40 EU46EU37 EU38 EU38 EU38 EU39EU37

1 U 1 U 15 U 15 U 1 U 15 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 10 U 10 U 1 U 10 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 1 UJ 1 U 1 UJ

1 U 1 U 1 U 2 UJ 2 U 2 UJ

240 U 240 U 240 U

70 U 70 U 70 U

100 UJ 100 UJ 100 UJ

5.1 U 5.1 U 3 UJ 3 U 3 UJ

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.1 U 3 U 3 U 3 U

5.1 U 5.1 U 3 U 3 U 3 U

5.1 U 5.1 U 3 U 3 U 3 U

5.1 U 5.1 U 3 U 3 U 3 U

10 U 10 U 6 U 6 UJ 6 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.1 U 3 U 3 U 3 U

5.1 U 5.1 U 3 U 3 U 3 U

5.1 U 5.9 U 6.1 U 5.1 U 5.3 U 3 U 3 U 3 U

5.1 U 5.1 U 4 U 4 U 4 U

10 U 10 U 5 U 5 UJ 5 U

5.1 U 5.1 U 3 U 3 U 3 U

5.1 U 5.1 U 4 U 4 U 4 U

10 U 10 U 4 U 4 UJ 4 U

10 U 10 U 6 U 6 UJ 6 U

5.1 U 5.1 U 5 U 5 U 5 U

10 U 10 U 4 U 4 U 4 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE C-3

ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 27 of 30

EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

20021115 19980504 19990119 19990202 199901192002111520021115 19980504 19980504

NORMAL NORMAL NORMALAVG NORMAL NORMAL NORMAL NORMALDUP

MW06-018-

NWG-011999

MW06-017-

NWG-020299

MW06-019-

NWG-011999

MW06-302-

NGW-111502-

AVG

B8GW09A-

40676-1

B8GW09B-

40676-2

MW06-303-

NGW-111502

B8GW08A-

40676-3

MW06-302-

NGW-111502-

D

MW06-303 B8-MW-08 MW06-018 MW06-017 MW06-019MW06-302MW06-302 B8-MW-09 B8-MW-09

EU39 EU40 EU46EU37 EU38 EU38 EU38 EU39EU37

5.1 U 5.1 U 5 U 5 U 5 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.1 U 4 U 4 U 4 U

10 U 10 U 4 U 4 UJ 4 U

10 U 10 U 5 U 5 UJ 5 U

5.1 U 5.9 U 6.1 U 5.1 U 5.3 U 3 UJ 3 U 3 UJ

5.1 U 5.9 U 6.1 U 5.1 U 5.3 U 4 U 4 U 4 U

5.1 U 5.9 U 6.1 U 5.1 U 5.3 U 4 U 4 U 4 U

0.1 U 5.9 U 6.1 U 0.1 U 5.3 U 0.02 U 0.02 U 0.02 U

0.1 U 5.9 U 6.1 U 0.1 U 5.3 U 0.02 U 0.02 U 0.02 U

0.1 U 5.9 U 6.1 U 0.1 U 5.3 U 0.01 U 0.01 U 0.01 U

0.1 U 5.9 U 6.1 U 0.1 U 5.3 U 0.02 U 0.02 U 0.02 U

0.1 U 5.9 U 6.1 U 0.1 U 5.3 U 0.02 U 0.02 U 0.02 U

0.1 U 5.9 U 6.1 U 0.1 U 5.3 U 0.02 U 0.02 U 0.02 U

0.1 U 5.9 U 6.1 U 0.1 U 5.3 U 0.008 U 0.008 U 0.008 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.1 U 7 U 2 J 7 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.1 U 5 U 5 U 5 U

5.1 U 5.9 U 6.1 U 5.1 U 5.3 U 3 U 3 U 3 U

0.1 U 5.9 U 6.1 U 0.1 U 5.3 U 0.02 U 0.02 U 0.02 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.1 U 3 U 3 U 3 U

5.1 U 5.1 U 3 U 3 U 3 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.9 U 6.1 U 5.1 U 5.3 U 5 U 5 U 5 U

5.1 U 5.9 U 6.1 U 5.1 U 5.3 U 4 U 4 U 4 U

5.1 U 5.1 U 6 U 6 U 6 U

5.1 U 5.1 U 4 U 4 U 4 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

NAPHTHALENE

NITROBENZENE

N-NITROSO-DI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

POLYCYCLIC AROMATIC 

HYDROCARBONS (UG/L)

1,1-BIPHENYL

1-METHYLNAPHTHALENE

1-METHYLPHENANTHRENE

2,3,5-TRIMETHYLNAPHTHALENE

2,6-DIMETHYLNAPHTHALENE

BENZO(E)PYRENE

DIBENZOTHIOPHENE

PERYLENE

TOTAL METHYLNAPHTHALENES

PESTICIDES/PCBS (UG/L)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

AROCLOR-1016

AROCLOR-1221

AROCLOR-1232

AROCLOR-1242

AROCLOR-1248

AROCLOR-1254

20021115 19980504 19990119 19990202 199901192002111520021115 19980504 19980504

NORMAL NORMAL NORMALAVG NORMAL NORMAL NORMAL NORMALDUP

MW06-018-

NWG-011999

MW06-017-

NWG-020299

MW06-019-

NWG-011999

MW06-302-

NGW-111502-

AVG

B8GW09A-

40676-1

B8GW09B-

40676-2

MW06-303-

NGW-111502

B8GW08A-

40676-3

MW06-302-

NGW-111502-

D

MW06-303 B8-MW-08 MW06-018 MW06-017 MW06-019MW06-302MW06-302 B8-MW-09 B8-MW-09

EU39 EU40 EU46EU37 EU38 EU38 EU38 EU39EU37

5.1 U 5.1 U 2 U 2 R 2 U

5.1 U 5.1 U 3 U 3 U 3 U

0.1 U 5.9 U 6.1 U 0.1 U 5.3 U 0.04 U 0.04 U 0.04 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.9 U 6.1 U 5.1 U 5.3 U 3 U 3 U 3 U

5.1 U 5.1 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.1 U 4 U 4 U 4 U

10 UJ 10 UJ

5.1 U 5.9 U 6.1 U 5.1 U 5.3 U 5 U 5 U 5 U

5.1 U 5.1 U 4 U 4 U 4 U

5.1 U 5.9 U 6.1 U 5.1 U 5.3 U 4 U 4 U 4 U

3.04 U 5.9 U 6.1 U 3.04 U 5.3 U 2.24 UJ 2.24 U 2.24 UJ

0.01 U 0.01 U 0.01 U

0.02 U 0.02 U 0.02 U

0.01 U 0.01 U 0.01 U

0.04 U 0.04 U 0.04 U

0.008 U 0.008 U 0.008 U

0.01 U 0.01 U 0.01 U

0.62 U 0.62 U 0.62 U

0.61 U 0.61 U 0.61 U

0.76 U 0.76 U 0.76 U

0.54 U 0.54 U 0.54 U

0.54 U 0.54 U 0.54 U

0.68 U 0.68 U 0.68 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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ANALYTICAL RESULTS - GROUNDWATER

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)AROCLOR-1260

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL AROCLOR

TOXAPHENE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

20021115 19980504 19990119 19990202 199901192002111520021115 19980504 19980504

NORMAL NORMAL NORMALAVG NORMAL NORMAL NORMAL NORMALDUP

MW06-018-

NWG-011999

MW06-017-

NWG-020299

MW06-019-

NWG-011999

MW06-302-

NGW-111502-

AVG

B8GW09A-

40676-1

B8GW09B-

40676-2

MW06-303-

NGW-111502

B8GW08A-

40676-3

MW06-302-

NGW-111502-

D

MW06-303 B8-MW-08 MW06-018 MW06-017 MW06-019MW06-302MW06-302 B8-MW-09 B8-MW-09

EU39 EU40 EU46EU37 EU38 EU38 EU38 EU39EU37

0.14 U 0.14 U 0.14 U

0.008 U 0.008 U 0.008 U

0.006 U 0.006 U 0.006 U

0.01 U 0.01 U 0.01 U

0.005 U 0.005 U 0.005 U

0.02 U 0.02 U 0.02 U

0.01 U 0.01 U 0.01 U

0.02 U 0.02 U 0.02 U

0.004 U 0.004 U 0.004 U

0.01 U 0.01 U 0.01 U

0.03 U 0.03 U 0.03 U

0.006 U 0.006 U 0.006 U

0.556 U 0.556 U 0.556 U

2.4 U 2.4 U 2.4 U

210 UJ 140 UJ 73.4 J 65 U 80.6 J

10 U 10 U 1 U 1.1 U 1 U

5 U 5 U 4.1 J 2 U 2 U

32 U 37 U 18.2 J 6 U 10.9 J

5 U 5 U 0.2 U 0.6 U 0.2 U

5 U 5 U 0.6 U 0.6 U 0.6 U

9000 J 20000 J 16800 2510 15600

10 U 10 U 4 U 2.2 U 4 U

50 U 50 U 7 U 4 UJ 7 U

25 U 25 U 5 U 2.5 J 5 U

490 J 150 UJ 2040 J 56.8 J 53 U

5 U 5 U 3.4 U 8.8 U 1 U

710 J 1700 J 1240 84.9 J 1170

6.4 U 7.7 U 91 2 U 8 U

0.011 U 0.2 U 0.15 U 0.1 UJ 0.11 U

40 U 40 U 5 U 2 U 5 U

4200 J 3500 J 1860 347 J 1420

5 U 5 U 6.5 2.5 U 2 U

7 U 7 U 1.6 J 1 U 1 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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EU

LOCATION ID

SAMPLE ID

SAMPLE CODE

SAMPLE DATE

VOLATILES (UG/L)SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS 

(UG/L)

CYANIDE

FIELD (MG/L)

DISSOLVED OXYGEN

FIELD (MV)

OXIDATION REDUCTION POTENTIAL

FIELD (S.U.)

PH

FIELD (MS/CM)

CONDUCTIVITY

SPECIFIC CONDUCTANCE

FIELD (C)

TEMPERATURE

FIELD (NTU)

TURBIDITY

EPH MADEP (UG/L)

C10-C22 AROMATICS

C11-C22 AROMATICS

C11-C22 AROMATICS (WEIGHTED 1.0)

C19-C36 ALIPHATICS

C19-C36 ALIPHATICS (WEIGHTED 

0.005)

C9-C18 ALIPHATICS

C9-C18 ALIPHATICS (WEIGHTED 0.05)

EXTRACTABLE PETROLEUM 

HYDROCARBONS

TCLP VOLATILES (UG/L)

BENZENE

20021115 19980504 19990119 19990202 199901192002111520021115 19980504 19980504

NORMAL NORMAL NORMALAVG NORMAL NORMAL NORMAL NORMALDUP

MW06-018-

NWG-011999

MW06-017-

NWG-020299

MW06-019-

NWG-011999

MW06-302-

NGW-111502-

AVG

B8GW09A-

40676-1

B8GW09B-

40676-2

MW06-303-

NGW-111502

B8GW08A-

40676-3

MW06-302-

NGW-111502-

D

MW06-303 B8-MW-08 MW06-018 MW06-017 MW06-019MW06-302MW06-302 B8-MW-09 B8-MW-09

EU39 EU40 EU46EU37 EU38 EU38 EU38 EU39EU37

25000 J 27000 J 5910 3690 3810

5 U 5 U 1 UJ 1 U 1 UJ

7.7 J 5.1 J 3 U 3 UJ 3 U

11 U 7.3 U 12 U 12 U 12 U

10 U 10 U 10 U 10 UJ 10 U

8.4 41 4.3

75 216 140.4

6.98 5.94 7.09

0.223 0.983 0.177

10.62 5.44 10.86

17.4 7.9 16.8

100 U 100 U 89 U 180 U 170 U 180 U

47 U 50 U 42 U 84 UJ 80 UJ 85 UJ

35 U 37 U 32 U 63 U 60 UJ 64 U

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED
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TABLE C-4

DESCRIPTIVE STATISTICS FOR GROUNDWATER SAMPLES COMPARED TO SCREENING CRITERIA

Scenario Timeframe:  Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

IOA VOLATILES

71-55-6 1,1,1-Trichloroethane 0.12 J 0.12 J UG/L

MW06-302-NGW-

111502-D 1/19 1 - 5 0.12 NA 750 N 200 No BSL

75-35-4 1,1-Dichloroethene 0.71 J 0.71 J UG/L

MW09-012-NWG-

012599 1/19 1 - 2 0.71 NA 26 N 7 No BSL

78-93-3 2-Butanone 3 J 3 J UG/L

MW11-202-NWG-

053001 1/4 5 - 5 3 NA 490 N NA No BSL

67-64-1 Acetone 5.1 5.1 UG/L B116GW04AA 1/8 5 - 5 5.1 NA 1200 N NA No BSL

71-43-2 Benzene 5 5 UG/L AGGW02AA-D 1/54 1 - 5 5 NA 0.39 C 5 Yes ASL

75-15-0 Carbon Disulfide 2.6 J 4.5 J UG/L B116GW04AA 2/19 1 - 5 4.5 NA 72 N NA No BSL

67-66-3 Chloroform 0.23 J 0.23 J UG/L

MW06-003-NWG-

012099 1/19 1 - 5 0.23 3.2 0.19 C 80 Yes ASL

100-41-4 Ethylbenzene 8.1 28 UG/L B8-8GW02A 4/54 1 - 5 28 NA 1.3 C 700 Yes ASL

-- m+p-Xylenes 100 110 UG/L AGGW02AA-D 1/32 1 - 20 110 NA 19 N(7) 10000 (8) Yes ASL

1634-04-4 Methyl Tert-Butyl Ether 2.6 9 J UG/L

AGGW03AA, B8GW09A-

40676-1, B8GW09B-

40676-2 7/41 1 - 15 9 NA 12 C NA No BSL

95-47-6 o-Xylene 0.3 J 21 UG/L AGGW02AA-D 3/53 1 - 10 21 NA 19 N 10000 (8) Yes ASL

108-88-3 Toluene 0.5 J 150 UG/L AGGW02AA-D 3/54 1 - 15 150 NA 86 N 1000 Yes ASL

1330-20-7 Total Xylenes 1.6 J 131 UG/L AGGW02AA-D 3/54 1 - 20 131 NA 19 N 10000 Yes ASL

-- Volatile Petroleum Hydrocarbons 920 1200 UG/L

MW09-012-NWG-

012599 1/8 20 - 20 1200 NA NA NA No NTX

VPH MADEP

-- C5-C8 Aliphatics 41 2700 UG/L AGGW03AA 7/37 5 - 240 2700 NA NA NA No NTX

-- C5-C8 Aliphatics (Weighted 0.5) 80 80 UG/L B116-OGW2A 1/5 20 - 20 80 NA NA NA No NTX

-- C5-C8 Aliphatics-Unadj 431 431 UG/L

MW09-010-NWG-

012799 1/2 100 - 100 431 NA NA NA No NTX

-- C9-C10 Aromatics 26 200 UG/L

AGGW02AA, 

AGGW02AA-D 5/34 10 - 200 200 NA NA NA No NTX

-- C9-C10 Aromatics (Weighted 1.0) 39 39 UG/L B116-OGW5A 1/5 20 - 20 39 NA NA NA No NTX

-- C9-C12 Aliphatics 0.9 J 51 UG/L

MW09-012-NWG-

012599 6/37 0.5 - 200 51 NA NA NA No NTX

-- C9-C12 Aliphatics (Weighted 0.05) 0.57 2 UG/L B116-OGW5A 2/5 0.5 - 0.5 2 NA NA NA No NTX

CAS 

Number
Chemical

Minimum 

Concentration
(1)

Maximum 

Concentration
(1) Units

INDUSTRIAL OPERATIONS AREA

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection
(7)

USEPA

MCL
(6)

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects
(2)

Concentration 

Used for 

Screening
(3)

Background 

Value
(4)

USEPA RSL for 

Tapwater
(5)

Exposure 

Point



PAGE 2 OF 4

TABLE C-4

DESCRIPTIVE STATISTICS FOR GROUNDWATER SAMPLES COMPARED TO SCREENING CRITERIA

Scenario Timeframe:  Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

CAS 

Number
Chemical

Minimum 

Concentration
(1)

Maximum 

Concentration
(1) Units

INDUSTRIAL OPERATIONS AREA

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection
(7)

USEPA

MCL
(6)

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects
(2)

Concentration 

Used for 

Screening
(3)

Background 

Value
(4)

USEPA RSL for 

Tapwater
(5)

Exposure 

Point

IOA SEMIVOLATILES

91-57-6 2-Methylnaphthalene 0.02 35 J UG/L B8-8GW01A 3/44 0.02 - 10 35 NA 2.7 N NA Yes ASL

83-32-9 Acenaphthene 0.04 9 UG/L B8-8GW01A 5/44 0.02 - 10 9 NA 40 N NA No BSL

208-96-8 Acenaphthylene 0.08 0.1 J UG/L B116-OGW5A 2/44 0.02 - 10 0.1 NA 40 N(9) NA No BSL

120-12-7 Anthracene 0.2 2 UG/L B8-8GW01A 3/44 0.02 - 10 2 NA 130 N NA No BSL

-- Bap Equivalent-Halfnd 0.0231 J 0.0804 J UG/L B8-8GW03A 4/44 0.02 - 10 0.0804 NA 0.0029 C 0.2 Yes ASL

-- Bap Equivalent-Pos 0.00003 J 0.0411 J UG/L B8-8GW02A 4/44 0.02 - 10 0.0411 NA 0.0029 C 0.2 Yes ASL

56-55-3 Benzo(a)anthracene 0.03 J 0.08 UG/L B8-8GW02A 3/44 0.01 - 10 0.08 0.0475 0.029 C NA Yes ASL

50-32-8 Benzo(a)pyrene 0.03 J 0.03 J UG/L B8-8GW02A 1/44 0.02 - 10 0.03 NA 0.0029 C 0.2 Yes ASL

205-99-2 Benzo(b)fluoranthene 0.03 J 0.03 J UG/L B8-8GW02A 1/44 0.02 - 10 0.03 NA 0.029 C NA Yes ASL

117-81-7 Bis(2-ethylhexyl)phthalate 1 J 3 J UG/L

MW09-011-NWG-

011599 5/19 5 - 10 3 NA 4.8 C 6 No BSL

218-01-9 Chrysene 0.03 J 0.1 UG/L B8-8GW02A 4/44 0.02 - 10 0.1 NA 2.9 C NA No BSL

206-44-0 Fluoranthene 0.4 3 UG/L B8-8GW03A 3/44 0.02 - 10 3 NA 63 N NA No BSL

86-73-7 Fluorene 0.03 4 UG/L B8-8GW01A 5/44 0.02 - 10 4 NA 22 N NA No BSL

91-20-3 Naphthalene 0.1 32 J UG/L B8-8GW01A 4/49 0.02 - 10 32 NA 0.14 C NA Yes ASL

85-01-8 Phenanthrene 0.3 6 UG/L B8-8GW01A 3/44 0.02 - 10 6 NA 8.7 N(10) NA No BSL

129-00-0 Pyrene 0.04 2 UG/L B8-8GW03A 5/44 0.02 - 10 2 NA 8.7 N NA No BSL

POLYCYCLIC AROMATIC HYDROCARBONS

92-52-4 1,1-Biphenyl 0.2 0.2 UG/L B8-8GW01A 1/6 0.02 - 0.07 0.2 NA 0.083 N NA Yes ASL

90-12-0 1-Methylnaphthalene 0.9 15 UG/L B8-8GW01A 2/6 0.02 - 0.07 15 NA 0.97 C NA Yes ASL

832-69-9 1-Methylphenanthrene 0.2 0.3 UG/L B8-8GW01A 2/6 0.02 - 0.07 0.3 NA NA NA No NTX

2245-38-7 2,3,5-Trimethylnaphthalene 0.01 J 1 UG/L B8-8GW01A 4/6 0.02 - 0.02 1 NA NA NA No NTX

581-42-0 2,6-Dimethylnaphthalene 0.05 J 6 UG/L B8-8GW01A 3/6 0.02 - 0.02 6 NA NA NA No NTX

192-97-2 Benzo(e)pyrene 0.04 J 0.04 J UG/L B8-8GW02A 1/6 0.02 - 0.07 0.04 NA NA NA No NTX

132-65-0 Dibenzothiophene 0.2 0.7 UG/L B8-8GW01A 3/6 0.02 - 0.2 0.7 NA NA NA No NTX

-- Total Methylnaphthalenes 0.2 0.2 UG/L B116-OGW5A 1/5 0.2 - 0.2 0.2 NA NA NA No NTX

METALS

7429-90-5 Aluminum 73.4 J 19400 J UG/L

MW06-013-NWG-

012099 10/19 18 - 296 19400 15300 1600 N NA No ASL

7440-36-0 Antimony 8.4 J 8.4 J UG/L

MW06-304-NGW-

112002 1/19 1 - 50 8.4 NA 0.6 N 6 Yes ASL

7440-38-2 Arsenic 2.9 J 7.1 UG/L B116GW04AA 3/24 1.7 - 5 7.1 NA 0.045 C 10 Yes ASL

7440-39-3 Barium 9.2 J 660 UG/L

MW06-013-NWG-

012099 14/24 6 - 200 660 180 290 N 2000 Yes ASL
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TABLE C-4

DESCRIPTIVE STATISTICS FOR GROUNDWATER SAMPLES COMPARED TO SCREENING CRITERIA

Scenario Timeframe:  Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

CAS 

Number
Chemical

Minimum 

Concentration
(1)

Maximum 

Concentration
(1) Units

INDUSTRIAL OPERATIONS AREA

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection
(7)

USEPA

MCL
(6)

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects
(2)

Concentration 

Used for 

Screening
(3)

Background 

Value
(4)

USEPA RSL for 

Tapwater
(5)

Exposure 

Point

IOA METALS (CONTINUED)

7440-41-7 Beryllium 0.23 J 6.9 UG/L

MW06-013-NWG-

012099 2/19 0.2 - 5 6.9 0.77 1.6 N 4 Yes ASL

7440-70-2 Calcium 1190 81400 UG/L

MW06-013-NWG-

012099 17/19 5000 - 5000 81400 19200 NA NA No NUT

7440-47-3 Chromium 1 13 UG/L

MW06-013-NWG-

012099 7/24 0.5 - 10 13 18 0.031 C(11) 100 No BKG

7440-50-8 Copper 2.5 J 63.2 UG/L

MW06-013-NWG-

012099 3/19 5 - 25 63.2 13.5 62 N 1300 Yes ASL

7439-89-6 Iron 56.8 J 2040 J UG/L

MW06-018-NWG-

011999 11/19 52 - 332 2040 44100 1100 N NA No BKG

7439-92-1 Lead 1.5 J 46 J UG/L B116GW04AB 4/24 1 - 8.8 46 NA NA 15 Yes ASL

7439-95-4 Magnesium 84.9 J 3400 UG/L

MW11-202-NWG-

053001 16/19 5000 - 5000 3400 14200 NA NA No NUT, BKG

7439-96-5 Manganese 8.8 J 1470 J UG/L B116GW08AA 14/19 2 - 8 1470 2680 32 N NA No BKG

7440-02-0 Nickel 8.5 J 8.5 J UG/L

MW06-304-NGW-

112002 1/19 2 - 40 8.5 NA 30 N NA No BSL

7440-09-7 Potassium 327 J 5940 UG/L

MW06-013-NWG-

012099 15/19 1000 - 5000 5940 6200 NA NA No NUT, BKG

7782-49-2 Selenium 2.6 J 6.5 UG/L

MW06-018-NWG-

011999 2/24 2 - 10 6.5 NA 7.8 N 50 No BSL

7440-22-4 Silver 1 J 1.6 J UG/L

MW06-018-NWG-

011999 4/24 0.8 - 10 1.6 NA 7.1 N NA No BSL

7440-23-5 Sodium 2300 67000 J UG/L

MW06-304-NGW-

112002 19/19 - 67000 47000 NA NA No NUT

7440-62-2 Vanadium 3.7 J 175 UG/L

MW06-013-NWG-

012099 4/19 0.46 - 50 175 22.6 7.8 N NA Yes ASL

7440-66-6 Zinc 56.8 87.5 UG/L

MW06-013-NWG-

012099 3/19 2.9 - 32 87.5 51.7 470 N NA No BSL

EPH MADEP

-- C11-C22 Aromatics 180 180 UG/L B8-8GW01A 1/41 85 - 240 180 NA NA NA No NTX

-- C19-C36 Aliphatics 76 76 UG/L AGGW02AA-D 1/34 0.2 - 200 76 NA NA NA No NTX
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TABLE C-4

DESCRIPTIVE STATISTICS FOR GROUNDWATER SAMPLES COMPARED TO SCREENING CRITERIA

Scenario Timeframe:  Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

CAS 

Number
Chemical

Minimum 

Concentration
(1)

Maximum 

Concentration
(1) Units

INDUSTRIAL OPERATIONS AREA

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection
(7)

USEPA

MCL
(6)

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects
(2)

Concentration 

Used for 

Screening
(3)

Background 

Value
(4)

USEPA RSL for 

Tapwater
(5)

Exposure 

Point

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen

2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern

3 - The maximum detected concentration is used for screening purposes. J = Estimated value

4 - Background values are the 95% UPL (or maximum detected) NAS South Weymouth groundwater background concentrations (Stone and Webster, 2002). N = Noncarcinogen

5 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, November 2012. RSLs for carcinogens correspond to a integrated NA = Not Applicable/Not Available

      lifetime cancer risk of 1E-06; adjusted RSLs for noncarcinogens correspond to a hazard quotient (HQ) of 0.1.  PAH = Polycyclic aromatic hydrocarbon

6 - 2012 Edition of the Drinking Water Standards and Health Advisories (USEPA, April 2012). 

7 - Value is for m-xylene. Rationale Codes:

8 - Value is for xylenes. For selection as a COPC:

9 - Value is for acenaphthene.   ASL = Above Screening Level and background

10 - Value is for pyrene.

11 - Value is for hexavalent chromium. For elimination as a COPC:

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   BKG = Less than Background Concentration (for PAHs and metals)

chemical was retained as a COPC.   BSL = Below COPC Screening Level

  NUT = Essential nutrient

Associated Samples:   NTX = No toxicity criteria

MW09-011-NWG-011599 OGW6A-AA96712A-D AGGW02AA-D AGGW03AA

MW11-132-NWG-012899 OGW6A-AA96712B B8-8GW01A MW09-012-NWG-012599

MW11-202-NWG-053001 OGW6A-AA96712B-D B8-8GW02A MW09-012-NWG-012599-D

B14GW100AA OGW7A-AA96716 B8-8GW03A MW06-301-NGW-111802

B116-OGW1A OGW7A-AA96716A B8-8GW04A MW06-013-NWG-012099

B116-OGW1A-D OGW7A-AA96716B B8GW11AA MW06-302-NGW-111502

B116-OGW2A B116GW08 B8GW11AA-D MW06-302-NGW-111502-D

B116-OGW3A B116GW08AA MW06-304-NGW-112002 B8GW09A-40676-1

B116GW04AA OGW8A-AA96717 B8-8GW05A B8GW09B-40676-2

B116GW04AB OGW8A-AA96717A B8-8GW05A-D MW06-303-NGW-111502

B116-OGW4A OGW8A-AA96717B B8-8GW06A B8GW08A-40676-3

MW07-301-NGW-111402 B14W-MW01A B8GW07A-40676-5 MW06-018-NWG-011999

B116GW05AA B14W-MW01A-D B8SB07AB-40611-3 MW06-017-NWG-020299

B116GW05AB B14GW01AA B8GW10AA MW06-019-NWG-011999

B116-OGW5A MW11-201-NWG-053001 MW06-003-NWG-012099

OGW6A-AA96712 AGGW04AA AGGW05AA

OGW6A-AA96712-D AGGW01AA AGGW06AA

OGW6A-AA96712A AGGW02AA MW09-010-NWG-012799
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RAGS Part D Table 1 

Selection of Exposure Pathways 



Table No. 

LIST OF TABLES 
RAGS PART D TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

1 Selection of Exposure Pathways 



,, 

Scenario Medium Exposure 

Timeframe Medium 

Future Surtace Soil Surtace Soil 

Air 

Subsurtace Soil Subsurtace Soil 

Notes: 

COPC - Chemical of Potential Concern. 

Quant - Quantitative. 

Air 

Exposure 

Point 

lOA 

lOA 

lOA 

lOA 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

INDUSTRIAL OPERATIONS AREA 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Receptor Receptor Exposure Type of Rationale for Selection or Exclusion 

Population Age Route Analysis of Exposure Pathway 

Commercial Receptors Child Ingestion Quant 

Dermal Quant 
Commerical receptors may be exposed to COPCs in surface soil while at the Site. 

Adult Ingestion Quant 

Dermal Quant 

Residential Receptors Child Ingestion Quant 

Dermal Quant A future residential scenario is considered to be protective of all potential future receptors at 

Adult Ingestion Quant the Site. 

Dermal Quant 

Commercial Receptors Child Inhalation Quant 

Quant Commerical receptors may be exposed to fugitive dust and volatile emissions from surface soil 
Adult Inhalation Quant while at the Site. 

Quant 

Residential Receptors Child Inhalation Quant 

Quant A future residential scenario is considered to be protective of all potential future receptors at 

Adult lnhalat1on Quant the Site. 

Quant 

Commercial Receptors Child Ingestion Quant 

Dermal Quant Although exposure to subsurface soil by commercial receptors is considered unlikely at the 

Adult Ingestion Quant site, this scenario is included to aid in future risk management decisions. 

Dermal Quant 

Residential Receptors Child Inhalation Quant 

Quant A future residential scenario is considered to be protective of all potential future receptors at 
Adult Inhalation Quant the Site. 

Quant 

Commercial Receptors Child Inhalation Quant 

Quant Although exposure to subsurtace soil by commercial receptors is considered unlikely at the 

Adult Inhalation Quant site, this scenario is included to aid in future risk management decisions. 

Quant 

Residential Receptors Child Inhalation Quant 

Quant A future residential scenario is considered to be protective of all potential future receptors at 

Adult Inhalation Quant the Site. 

Quant 
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2.3 Subsuriace Soil - Direct Contact 
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RAGS Part D Table 2 

Occurrence, Distribution and Selection 
Of Chemicals of Potential Concern 



Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point I CAS Number 

lOA 

Chemical 

Bap Equivalent-Halfnd 

Bap Equivalent-Pas 

Benzo(a)anthracene 

Benzo)a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,t)perylene 

Benzo(k)fluoranthene 

TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- DIRECT CONTACT WITH SURFACE SOIL 

INDUSTRIAL OPERATIONS AREA 

Minimum 
Concentration(1l 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE1 OF5 

Maximum 
Concentration(1l 

Units 
Sample of Maximum 

Concentration 

Frequency 
of 

Detection 

Range of 

Nondetects121 

Concentration 
Used lor 

Screening(3l 

Background 
Value(4l 

Adjusted USEPA 
RSL- Residential 

Soilt!IJ 

COPC 
Flag 

Rationale for 
Contaminant 
Deletion or 
Selection18l 



Scenario Timetrame: Current/Future 
Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point I CAS Number 

lOA 

Aluminum 

Chemical 

TABLE2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- DIRECT CONTACT WITH SURFACE SOIL 

INDUSTRIAL OPERATIONS AREA 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE2 OF 5 

Minimum I Maximum 
Concentrationf11 Concentration(1

J 
Units 

Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

Range of 

Nondetects1' 1 

Concentration 
Used lor 

Screening<31 

Background 
Value(•J 

~ 
Arsenic 

Adjusted USEPA 
RSL- Residential 

Soil1' 1 

COPC 
Flag 

Rationale for 
Contaminant 
Deletion or 
Selection(eJ 



TABLE2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- DIRECT CONTACT WITH SURFACE SOIL 

INDUSTRIAL OPERATIONS AREA 

Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point I CAS Number 

lOA 

Chemical 

Cobalt 

~ 
Iron 
Lead 

~ 
Manganese 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 3 OF 5 

Minimum I Maximum 
Concentration(1

) Concentration(1l 
Units 

Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

Range of 
Nondetects(2J 

Concentration 
Used for 

Screeningf3) 

Background 
Value(4J 

Adjusted USEPA 
RSL- Residential 

Soilf!iJ 

COPC 
Flag 

Rationale for 
Contaminant 
Deletion or 
SelectionfeJ 



TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- DIRECT CONTACT WITH SURFACE SOIL 

INDUSTRIAL OPERATIONS AREA 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 4 OF 5 

Exposure Medium: Surface Soil 

Exposure Point I CAS Number 

lOA 

Footnotes: 

Chemical 

2,3,7,8-TCDD Equivalents-Halfnd 

2,3,7,8-TCDD Equivalents 

Minimum I Maximum 
Concentration(1l Concentration(1l 

Units 

1- Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 

2- Values presented are sample-specific quantitation limits. 

3- The maximum detected concentration is used for screening purposes. 

Sample of Maximum 
Concentration 

4- Background values are the 95% UPL (or maximum detected) NAS South Weymouth surface soil background concentrations (Stone and Webster, 2002). 
5- United States Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, 

November 2012. Values correspond to a cancer risk level of 1E-06 or an adjusted hazard quotient (HQ) of 0.1. 

6- The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level 

and, for PAHs and metals, is greater than the background value. 

7- The value is form-xylene. 

8- The value for acenaphthene is used as a surrogate for acenaphthylene. 

9- The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. 

10- The value is for chlordane. 
11- The value for endosulfan is used as a surrogate for endosulfan II and endosulfan sulfate. 

12- The value for endrin is used as a surrogate for endrin aldehyde and endrin ketone. 

13- The value is for polychlorinated biphenyls !high risk). 

14- The value is for hexavalent chromium. 

Frequency 
of 

Detection 

Range of 
Nondetects(21 

Concentration 
Used for 

Screening(3l 

Background 
Value<41 

Definitions: 

C =Carcinogen 

Adjus1ed USEPA 
RSL - Residential 

Soil('l 

COPC =Chemical Of Potential Concern 

J =Estimated value 

N = Noncarcinogen 

NA =Not Applicable/Not Available 

PAH =Polycyclic aromatic hydrocarbon 

Rationale Codes: 
For selection as a COPC: 

COPC 
Flag 

ASL =Above Screening Level and background 

For elimination as a COPC: 

Rationale for 
Contaminant 
Deletion or 
Selection(!!) 

BKG =Less than Background Concentration (for PAHs and metals) 

BSL =Below COPC Screening Level 

NUT= Essential nutrient 
NTX =No toxicity criteria 



Scenario Timeframe: CurrenUFuture 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point CAS Number Chemical 

15- The value is for mercuric chloride land other mercury salts). 

TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SURFACE SOIL 

INDUSTRIAL OPERATIONS AREA 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 5 OF 5 

Frequency Concentration 
Minimum Maximum 

Units 
Sample of Maximum 

of 
Range of 

Used for 
Background 

Concentration<11 Concentration<11 Concentration 
Detection 

Nondetects<21 
Screening<31 Value<•l 

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the 

chemical was retained as a COPC. 

Associated Samples: 

IOA-55-EU01-0002 IOA-55-EU10-0002 IOA-55-EU21-0002 IOA-55-EU29-0002-D IOA-55-EU46-0002-D 

IOA-55-EU01-0002-D 58 11-201-N 50-0515010 5809008-NS0-121698-0 IOA-55-EU30-0002 IOA-55-EU47-0002 

IOA-55-EU02-0002 IOA-55-EU12-0002 IOA-55-EU22-0002 IOA-55-EU31-0002 IOA-55-EU48-0002 

IOA-55-EU03-0002 IOA-55-EUB-0002 5809009-N50-121698-0 IOA-55-EU32-0002 IOA-5S-EU49-0002 

IOA-55-EU04-0002 IOA-55-EU14-0002 IOA-55-EU23-0002 IOA-55-EU32-0002-D 

8116-0581AA 5807-312-N50-1104020 5806-343-N50-072503 IOA-55-EU33-0002 

8116-0581AA-D IOA-55-EU15-0002 88-8S82AA IOA-55-EU34-0002 

8116-0582AA IOA-55-EU15-0002-D 88-8583AA IOA-55-EU35-0002 

8116-0583AA 5807-305-N50-1104025 88-8584AA IOA-55-EU36-0002 

8 116-0584AA 5807-305-N50-1104020 5806010-N50-120998-0 IOA·55-EU37-0002 

8116-0584AA-D 5807-305-N50·1104020-D 5806011-N 50-120998-0 MW06013-N50·112498-0 

8145809AA 5807-306-N50-1104025 5806-304-N50-0716030 5806008-N50-120898-0 

IOA-55-EU06-0002 5807-306-NS0-1104020 88-8585AA 5806008-N 50-120898-0-D 

IOA·S5-EU07-0002 5807-311-N50-1104020 88-8586AA 5806009-N50-120898-0 

5807-339-N50-101503 5807-326-NS0-0716031 IOA-55-EU27-0002 5806·351-N50-072503 

5807-307-N50-1104025 5807-326-N50-0716032 515WE IOA-55-EU38-0002 

5807-307 -N50-1104020 5807-32 7 -N 50-0716031 515WN 5806006-N50-120898-0 

S807-308-N50-1104025 5807-32 7 -N 50-0716032 S15WW 5806007-N50-120898-0 

5807-308-N50-1104020 5807-328-N50-0716030 525WE 5806012-N50-120998-0 

5807-309-N50-1104025 5807 -328-N 50-0716031 525WE-D IOA-55-EU39-0002 

5807-309-N50-1104020 5807-329-N 50-0716030 S25WN S806004-N50-120898-0 

S807-310-N50-0716030 5807-329-N50-0716031 525WW 5806005-N50-120898-0 

5807-310-NS0-1104020 5807-336-N50-101503 NA5-AOC13-5W01 5506-020-N50-102798 

5807-330-N50-0716030 5807-33 7-N50-101503 NA5-AOC13-5W01-D 5506-020-N50-102798-D 

5807-330-N50-0716031 5807-338-N50-101503 NA5-AOC13-5W02 IOA-55-EU40-0002 

5807-331-N50-0716030 IOA-55-EU16-0002 NA5-AOC13-5W03 IOA-55-EU41-0002 

580 7 ·331-NS0-0716031 IOA-55-EU17-0002 NA5-AOC13-5W04 IOA-55-EU42-0002 

5807-340-N50-101503 MW11131-N50-122198-0 IOA-55-EU28-0002 IOA-55-EU43-0002 

IOA-55-EU09-0002 58 11-205-N 50-0515010 S806001·N50-120898-0 IOA-55-EU44-0002 

8 116-0585AA IOA-55-EU19-0002 5806002-N50-120898-0 IOA-55-EU45-0002 

8145808AA 5809007-N50-121698-0 IOA-55-EU29-0002 IOA-55-EU46-0002 

Adjusted USEPA 
Rationale for 

RSL- Residential COPC Contaminant 

son<!!J Flag Deletion or 
Selection<11l 



TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- MIGRATION FROM SURFACE SOIL TO GROUNDWATER 

INDUSTRIAL OPERATIONS AREA 

lndeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 

~ 
Pyrene 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 1 OFS 

Sample of Maximum 
Concentration 



Excosure Medium: Surface Soil 

Exposure Point I CAS Number 

TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- MIGRATION FROM SURFACE SOIL TO GROUNDWATER 

INDUSTRIAL OPERATIONS AREA 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Chemical 

Aldrin 

alpha-Chlordane 
Aroclor·1260 
Dieldrin 

Endnn Ketone 
gamma·Chlordane 
Heptachlor 
Heptachlor Epox1de 

~ 
Total Aroclors 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE2 OF 5 

Sample of Maximum 
Concentration 



TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SURFACE SOIL TO GROUNDWATER 

INDUSTRIAL OPERATIONS AREA 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Units 

PAGE3 OF 5 

Sample of Maximum 
Concentration 



TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- MIGRATION FROM SURFACE SOIL TO GROUNDWATER 

INDUSTRIAL OPERATIONS AREA 

Exoosure Medium: Surface Soil 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE4 OF 5 

Chemical Sample of Ma~imum 
Concentration 

Footnotes: 
1 -Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3- The maximum detected concentration is used for screening purposes. 
4- Background values are the 95% UPL (or maximum detected) NAS South Weymouth surtace soil background concentrations (Stone and Webster, 2002). 
5- USEPA Regional Screening Levels (RSLs) lor Chemical Contaminants at Supertund Sites, 

November 2012. Soil screening levels (SSLs) for groundwater protection are risk-based SSLs and are based on a dilution attenuation factor (DAF) of 1. 
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level 

and, for PAHs and metals, is greater than the background value. 
7- The value for acenaphthene is used as a surrogate for acenaphthylene. 
8- The value for pyrene is used as a surrogate for benzo(g,h.i)perylene and phenanthrene. 
9 - The value is for chlordane. 
10- The value for endosulfan is used as a surrogate for endosulfan II and endosulfan sulfate. 
11 -The value for endrin is used as a surrogate for endrin aldehyde and endrin ketone. 
12- The value is for polychlorinated biphenyls (low risk). 
13 - The value is for hexavalent chromium. 
14 - The Maximum Contaminant Level (MCL)-based SSL is presented. 

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the 
chemical was retained as a COPC. 

Definitions: 
COPC = Chemical Of Potential Concern 
J = Estimated value 
NA = Not Applicable/Not Available 

Rationale Codes: 
For selection as a COPC: 

ASL = Above screening level and background 

For elimination as a COPC: 
BKG =Less than Background Concentration (for PAHs and metals) 
BSL = Below COPC Screening Level 
NUT = Essential nutrient 
NTX = No toxicity criteria 



I OA-55-EUO 1-0002 ·D 

IOA-55-EU02·0002 

IOA-55-EU03-0002 

IOA-55-EU04-0002 

8116·0581AA 

8116·0581AA·D 

8116-0S82AA 

8116-0S83AA 

8 116-0SB4AA 

8116-0SB4AA·D 

B14SB09AA 

IOA·SS-EU06-0002 

IOA·SS-EU07-0002 

5807-339-NS0-101503 

5807-307-NS0-1104025 

5807-307-NS0-1104020 

5807-308-NS0-1104025 

5807-308-NS0-1104020 

5807 -309-N 50-1104025 

5807 -309-N 50-1104020 

5807-310-NS0-0716030 

5807-310-NS0-1104020 

5807-330-N50·0716030 

5807-330-NS0-0716031 

5807-331-NS0-0716030 

5807-331-NS0-0716031 

5807-340-NS0-101503 

IOA-SS-EU09-0002 

8116-0SB5AA 

B14SB08AA 

TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SURFACE SOIL TO GROUNDWATER 

INDUSTRIAL OPERATIONS AREA 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSEITS 

PAGE 5 OF 5 

Chemical I_ ··········-··· "'I - ···--····-··· ,,I Units I Sample of Maximum 
Concentration I uetecuon I I :sc 

IOA-55-EU 10-0002 IOA·55-EU21·0002 IOA·55-EU29·0002·D I OA-55-EU46-0002 ·D 

5811-201-N50-0515010 5809008-N50·121698·0 IOA-55-EU30-0002 IOA-55-EU4 7-0002 

IOA-55-EU12·0002 IOA-55-EU22-0002 IOA-55-EU31-0002 IOA-55-EU48-0002 

IOA-55-EU13-0002 5809009-N50·121698·0 IOA-55-EU32-0002 IOA-55-EU49-0002 

IOA-55-EU 14-0002 IOA-55-EU23-0002 IOA-55-EU32-0002-D 

5807 · 312 -N50-1104020 5806-343-N50-072503 IOA-5S-EU33-0002 

IOA-55-EU 15-0002 88-8582AA IOA·SS-EU34-0002 

IOA-55-EU 15-0002-D 88-8583AA IOA·SS-EU35-0002 

S807-305-N50·1104025 88-8584AA IOA-SS-EU36-0002 

5807-305-NS0-1104020 5806010-NS0-120998·0 IOA·SS-EU37-0002 

5807-305-NS0-1104020-D 5806011-NS0-120998-0 MW06013-N50·112498-0 

5807-306-NS0-1104025 5806-304-NS0-0716030 5806008-NS0-120898·0 

SB07-306-N50-1104020 88-8SB5AA 5806008-NS0-120898-0·D 

5807 -311-N50-1104020 88-8586AA 5806009-NS0-120898·0 

5807 · 326-N S0-0716031 IOA-SS·EU27-0002 5806-351-NS0-072503 

5807 ·326-N 50-0716032 S1SWE IOA-SS-EU38-0002 

5807-327 -N 50-0716031 S1SWN 5806006-NS0-120898·0 

5807 · 32 7 -NS0-0716032 S1SWW 5806007-NS0-120898-0 

5807-328-NS0-0716030 S2SWE 5806012-N50·120998·0 

5807-328-NS0-0716031 S2SWE-D IOA-SS-EU39-0002 

5807-329-NS0-0716030 S2SWN 5806004-NS0-120898-0 

5807-329-NS0-0716031 S2SWW 5806005-NS0-120898-0 

5807-336-NS0-101503 NAS-AOC13-SW01 5506-020-NS0-102798 

5807-337-NS0-101503 NAS-AOC13-SW01-D 5506-020-NS0-102 798-D 

5807-338-NS0-101503 NAS-AOC13-SW02 IOA-5S-EU40-0002 

I OA-55-EU 16-0002 NA5-AOC13-5W03 IOA-5S-EU41-0002 

IOA-SS-EU17-0002 NAS-AOC13-SW04 IOA-SS-EU42-0002 

MW11131-NS0-122198-0 IOA-5S-EU28-0002 IOA-SS-EU43-0002 

58 11-205-N 50-0515010 5806001-NS0-120898-0 IOA-5S-EU44-0002 

I OA-55-EU 19-0002 5806002-N50·120898-0 IOA-SS-EU45-0002 

5809007 -N 50-121698-0 IOA-5S-EU29-0002 IOA-SS-EU46-0002 

USEPA Groundwater 
Protection SSL (S) 



TABLE 2.3 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL 

INDUSTRIAL OPERATIONS AREA 

Scenario Timeframe: Current/Future 

Medium: Subsurface Soil 

Exposure Medium: Subsurface Soil 

Exposure 
Point 

CAS Number Chemical 

Bap EqUivalent-Halfnd 

Bap Equivalent Pas 

~ 
Benzo(a)pyrene 

Chromtum 

Cobalt 

~ 
Iron 

Minimum 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 1 OF2 

Maximum 

Concentration111 Units 
Sample of Maximum 

Concentration 

Frequency 
of 

Detection 

Range of 

Nondetecta121 

Concentration 
Used for 

Screening(3J 

Rationale for 
Contaminant 
Deletion or 

Selection181 



TABLE 2.3 

OCCURRENCE, OISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SUBSURFACE SOIL 

INDUSTRIAL OPERATIONS AREA 

Scenario Timeframe: Current/Future 

Medium: Subsurface Soil 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 2 OF 2 

Exposure Medium: Subsurface Soil 

Exposure 
Point 

lOA 

Footnotes: 

CAS Number 
Minimum Maximum 

Chemical Units 
Concentration111 I Concentration111 

1- Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 

2- Values presented are sample-specific quantitation limits. 

3- The maximum detected concentration is used for screening purposes. 

Sample of Maximum 
Concentration 

4- Background values are the 95% UPL (or maximum detected) NAS South Weymouth subsurface soil background concentrations (Stone and Webster, 2002). 

5- United States Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, 

November 2012. Values correspond to a cancer risk level of 1E-06 or an adjusted hazard quotient (HQ) of 0.1. 

6- The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level 

and, for PAHs and metals, is greater than the background value. 

7- One-tenth the noncarcinogenic level is less than the carcinogenic level; therefore, the noncarcinogenic screening level is presented. 

8- The value for acenaphthene is used as a surrogate for acenaphthylene. 

9- The value for pyrene is used as a surrogate for benzo(g,h,i)pe;ylene and phenanthrene. 

10- The value is for hexavalent chromium. 

11- The value is for mercuric chloride (and other mercury salts). 

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the 

chemical was retained as a COPC. 

Associated Samples: 
IOA·SO·RIA33·SB02-0507 

IOA·SO-RIA33·SB04·0305 

IOA-SO-RIA33·SBOB·0305 

IOA·SO-RIA33-SB10·0305 

IOA·SO·RIA33·SB14·0507 

IOA·SO·RIA33·SB14-0507·D 

IOA·SO·RIA82·01A·0608 

IOA·SO·RIA82·02A-060B 

IOA-SO-RIA82-03A-0608 

IOA-SO-RIA82-04A-0608 

Frequency 
of 

Detection 

Range of 

Nondetects121 

Concentration 
Used lor 

Screening131 
Background Value141 

Definitions: 

C =Carcinogen 

COPC =Chemical Of Potential Concern 

J = Estimated value 

N = Noncarcinogen 

NA =Not Applicable/Not Available 

PAH =Polycyclic aromatic hydrocarbon 

Rationale Codes: 
For selection as a CO PC: 

ASL = Above Screening Level and background 

For elimination as a COPC: 

Rationale for 
Contaminant 
Deletion or 
Selection{6l 

BKG =Less than Background Concentration (for PAHs and metals) 

BSL = Below COPC Screening Level 

NUT= Essential nutrient 

NTX = No toxicity criteria 



TABLE 2.4 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER 

INDUSTRIAL OPERATIONS AREA 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 1 OF 2 

Exoosure Medium: Subsurface Soil 

Exposure 
Point 

CAS 
Number 

Chemical 

h 

1, 1-Dichloroethane 

Tnchloroethene 

Chromium 

Cobalt 

~ 
Iron 

Minimum I Maximum 
Concentration''' Concentration1' 1 Units 

Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

Range of 

Nondetects121 

Concentration 
Used for 

Screening''' 

Background 

Value1' 1 

USEPA 
Groundwater 

Protection SSL151 

COPC 
Flag ......... 

0 68 Yes 

0.16 Yes 

BSL 

ASL 

ASL 



TABLE 2.4 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER 

INDUSTRIAL OPERATIONS AREA 

Scenario Timeframe: Current/Future 
Medium: Subsurface Soil 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE20F 2 

Exoosure Medium: Subsurface Soil 

Exposure 
Point 

lOA 

Footnotes: 

CAS 
Number 

Chemical 
Minimum I Maximum 

Concentration<'! Concentration<'! 
Units 

Sample of Maximum 
Concentration 

1 · Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2- Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 

Frequency 
of 

Detection 

Range of 
Nondetects<'l 

4- Background values are the 95% UPL (or maximum detected) NAS South Weymouth subsurtace soil background concentrations (Stone and Webster, 2002). 
5- USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, November 2012. 

Soil screening levels (SSLs) for groundwater protection are risk-based SSLs and are based on a dilution attenuation factor (OAF) of 1. 
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level 

and, for PAHs and metals, is greater than the background value. 
7 ·The value for acenaphthene is used as a surrogate for acenaphthylene. 
8 ·The value for pyrene is used as a surrogate for benzo(g h,i)perylene and phenanthrene. 
9 · The value is for hexavalent chromium. 
10 - The Maximum Contaminant Level (MCL)-based SSL is presented. 

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the 
chemical was retained as a COPC. 

Associated Samples: 
IOA-RIA33·SB02 
IOA-RIA33·SB04 
IOA-RIA33·SB08 
IOA-RIA33·SB10 
IOA-RIA33·SB14 
IOA-RIA33·SB14 
IOA-RIA33·SB14 
IOA-RIA82·SB01A 

IOA-RIA82·SB02A 
IOA-RIA82·SB03A 
IOA-RIA82·SB04A 

Concentration 
Used for 

Screening<'! 

Background 
Value<•J 

Definitions: 

USEPA 
Groundwater 

Protection SSL<51 

COPC = Chemical Of Potential Concern 
J = Estimated value 
NA = Not Applicable/Not Available 

Rationale Codes: 
For selection as a COPC: 

COPC 
Flag 

ASL = Above screening level and background 

For elimination as a COPC: 

Contaminant 
Deletion or 

BKG = Less than background concentration (for PAHs and metals) 
BSL = Below screening level 
NUT = Essential nutrient 



RAGS Part D Table 3 

Medium-Specific Exposure Point Concentration Summary 



LIST OF TABLES 
RAGS PART D TABLE 3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Table No. 
Reasonable Maximum Exposures 

3.1.RME Surface Soil- High Concentrations Area 
3.2.RME Surface Soil- Low Concentrations Area 
3.3.RME Subsurface Soil 



Scenario Timeframe: Current/Future 
Medium: Surface Soil- Higher Concentrations EUs 
Exposure Medium: Surface Soil- Hioher Concentrations EUs 

Exposure Point Chemical of Units 
Potential Concern 

lOA Benzo(a)pyrene Eguivalents mg/kg 
Aroclor-1260 mg/kg 
Heptachlor Epoxide mg/kg 
2,3,7,B-TCDD Equivalents mg/kg 
Aluminum mg/kg 
Arsenic mg/kg 
Chromium VI mg/kg 
Cobalt mg/kg 
Iron mg/kg 
Lead mg/kg 
Manganese mg/kg 

TABLE 3.1.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

-------

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value 

2.1 3.B (G) 15.6 J 3.B 
NA111 NA111 0.063 0.063 
0.047 0.16 (G) 0.20 J 0.160 
NAI'I NAil 0.0000092 J 0.0000092 
6BOO BODO (N) 10000 BODO 
5.3 7.1 (N) 10.4 7.1 

27.3 93.B (NP) 149 93.B 
3.6 4.2 (N) 5.9 4.2 

13000 15000 (N) 21000 15000 
240 600 (G) 12BO 240 
1BO 220 N 294 220 

1 -There are less than four detected concentrations. Reliable statistics cannot be computed. The maximum concentration was used as the EPC. 
2- There are less than five samples. Reliable statistics cannot be computed. The Maximum concentration was used as the EPC. 
3 -The mean concentration is used as the exposure point concentration for lead. 

EU ~ Exposure unit 
G ~Gamma 
lOA~ Industrial Operations Area 
mg/kg ~ milligram per kilogram 
N ~Normal 
NA ~Not applicable. 
NP ~Non-parametric 
UCL ~ Upper confidence limit 

-----

Exposure Point Concentration 
Units Statistic Rationale 

mg/kg 95% KM (BCA) UCL ProUCL 4.1.01 
mg/kg Maximum Detected Concentration (1) 
mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01 
mg/kg Maximum Detected Concentration (2) 
mg/kg 95% Student's-t UCL ProUCL 4.1.01 
mg/kg 95% Student's-t UCL ProUCL 4.1.01 
mg/kg 95% Chebyshev (Mean, Sd) UCL ProUCL 4.1.01 
mg/kg 95% Student's-t UCL ProUCL 4.1.01 
mg/kg 95% Student's-t UCL ProUCL 4.1.01 
mg/kg Arithmetic Mean Concentration ProUCL 4.1.01 
mg/kg 95% Student's-t UCL ProUCL 4.1.01 



Scenario Timeframe: Current/Future 
Medium: Surface Soil- Lower Concentrations EUs 
Exoosure Medium: Surface Soil - Lower Concentrations EUs 

Exposure Point Chemical of 
Potential Concern 

lOA Benzo(a)pyrene Equivalents 

EU = Exposure unit 
G =Gamma 

Aroclor-1260 
Heptachlor Eooxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manganese 

lOA = Industrial Operations Area 
L = Lognormal 
mg/kg = milligram per kilogram 
N =Normal 
NP = Non-parametric 
UCL = Upper confidence limit 

-· 

Units 

mg/kg 
mg/kg 
mg/kg_ 
mg/kg 
mg/kg 
mg/kg 
mo/ko 
mo/kg 
mg/kg 
mg/kg 
mg/kg 

TABLE 3.2.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value 

0.20 0.21 (L) 0.893 J 0.21 
0.40 1.5 (L) 12 1.5 

0.0031 0.0067 (N) 0.012 J 0.0067 
0.0000050 0.0000080 {G) 0.0000152 J 0.0000080 

6900 7300 {N) 13000 7300 
3.2 6.2 (NP) 36 6.2 
9.2 9.9 (N 17 9.9 
3.7 4.1 (N) 7.4 4.1 

13000 15000 {NP) 45000 15000 
24 49 (NP) 320 24 

210 240 (G) 440 J 240 

Exposure Point Concentration 
Units Statistic Rationale 

mg/kg 95% KM (BCA) UCL ProUCL4.1.01 
mg/kg 97.5% KM (Chebyshev) UCL ProUCL4.1.01 
mg/kg 95% KM (I) UCL ProUCL 4.1.01 
mg/kg 95% Approximate Gamma UCL ProUCL 4.1.01 
mg/kg 95% Student's-1 UCL ProUCL4.1.01 
mg/kg 95% Chebyshev (Mean, Sd) UCL ProUCL 4.1.01 
mg/kg 95% Student's-1 UCL ProUCL 4.1.01 
mg/kg 95% KM (Percentile Bootstrap) UCL ProUCL 4.1.01 I 
mg/kg 95% Modified-! UCL ProUCL 4.1.01 I 

mg/kg Arithmetic Mean Concentration ProUCL 4.1.01 I 

mg/kg 95% Approximate Gamma UCL ProUCL 4.1.01 



Exoosure Medium: Subsurface Soil- Entire Site 

Exposure Point Chemical of 
Potential Concern 

lOA Benzo(a)pyrene Equivalents 
Arsenic 
Chromium VI 
Cobalt 
Iron 

EU = Exposure unit 
lOA = Industrial Operations Area 
mg/kg = milligram per kilogram 
N =Normal 
UCL = Upper confidence limit 

Units 

mg/kg 
mg/kg 
mg/kg 
rng/kg 
mg/kg 

TABLE 3.3.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value 

0.116 0.253 (N) 0.584 J 0.253 
1.1 1.7 (N) 2.3 1.7 
7.8 9.2 (N) 11 9.2 
3.7 4.7 (N) 6.8 4.7 

10000 13000 (N) 18000 13000 

Exposure Point Concentration ' 

Units Statistic Rationale 

J 
mg/kg 95% KM (t) UCL ProUCL 4.1.01 
mg/kg 95% Student's-t UCL ProUCL 4.1.01 
mg/kg 95% Student's-t UCL ProUCL 4.1.01 I 

mg/kg 95% Student's-t UCL ProUCL 4.1.01 ! 

mg/kg 95% Student's-t UCL ProUCL 4.1.01 



RAGS Part D Table 4 

Values Used For Daily Intake Calculations 



Table No. 

4.1.RME 
4.2.RME 
4.3.RME 
4.4.RME 
4.5.RME 
4.6.RME 
4.7.RME 
4.8.RME 

LIST OF TABLES 
RAGS PART D TABLE 4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Reasonable Maximum Exposures 
Child Commercial Receptors Exposed to Surface Soil/Subsurface Soil 
Child Commercial Receptors Exposed to Air Emissions from Surface Soil/Subsurface Soil 
Adult Commercial Receptors Exposed to Surface Soil/Subsurface Soil 
Adult Commercial Receptors Exposed to Air Emissions from Surface Soil/Subsurface Soil 

Child Residents Exposed to Surface Soil/Subsurface Soil 
Child Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil 
Adult Residents Exposed to Surface Soil/Subsurface Soil 
Adult Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil 



!Scenario Timeframe: Future 

Medium Surface SoiVSubsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Route Receptor Population 

lngeshon Commercial Receptor 

Dermal Commercial Receptor 

Notes 

Receptor Age 

Child 

Child 

TABLE 4.1 .RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE- CHILO COMMERCIAL RECEPTORS- SOILS 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Exposure Point Parameter 

Code 

Parameter Definition Value Umts 

lOA cs Chemical concentration In soil Max or 95% UCL mg/kg 

IR-S Ingestion Rate 200 mg/day 

CF3 Conversion Factor 3 1.0E-06 kg/mg 

Fl Fraction Ingested 0.5 unittess 

EF Exposure Frequency 150 days/year 

ED1 Exposure Duration (Age 0 2) years 

ED2 Exposure Duration (Age 2 6) years 

BW Body Weight 15 kg 

AT-C Averaging Time (Cancer) 25,550 days 

A T-N Avera 1n T1me (Non-Cancer) 2,190 da s 

IDA cs Chemical concentration In soil Max or 95% UCL mg/kg 

CF3 Conversion Factor 3 1E-06 kg/mg 

SA Skin Surface Available lor Contact 2,800 cm2 

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event 

DABS Absorption Factor Chemical Specific unittess 

EV Events Frequency events/day 

EF Exposure Frequency 150 days/year 

ED1 Exposure Duration (Age 0- 2) years 

ED2 Exposure Duration (Age 2 6) 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-Cancer) 

years 

15 

I 
kg 

25,550 days 

2,190 davs 

Rationale/ 
Reference 

US EPA, 2002a 

USEPA, 1991 

(2) 

(3) 

(1), USEPA, 1989,2005 

(t), USEPA, 1989,2005 

USEPA, 1989 

USEPA, 1989 

USEPA, 1989 

USEPA, 2002 

USEPA, 2004 

USEPA, 2004 

USEPA, 2004 

US EPA, 2004 

(3) 

(1), USEPA, 1989,2005 

(1), USEPA, 1989,2005 

USEPA, 1989 

USEPA, 1989 

USEPA, 1989 

Intake Equation/ 

Model Name 

Intake (mgll<g/day) = 

CS X IRS X CF3 X Fl X EF X ED 

BWxAT 

Dermalty Absorbed Dose (mg/kg/day) = 

CSx CF3 X SA xSSAF X DABS X EV X EFx ED 

BWxAT 

1- Children will be evaluated as one age group (0- 6 years) lor non-mutageniC chemicals. For chemicals that act via the mutagenic mode of action, residential children wit! be evaluated as two age groups, 0 2 years and 2-6 years In accordance 

with US EPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005) 

2- Commercial receptors are assumed to visit facility/open spaces only lor a portion of the day 

3- Commercial receptors are assumed to visit facility/open spaces approximately three limes per week. 

Sources· 

USEPA, 1989: Risk Assessment Guidance lor Superfund. Volt: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

USEPA, 1991: Risk Assessment Guidance lor Superfund- Supplemental Guidance- Standard DefauH Exposure Factors Interim Final. 

USEPA, 2002a:Catcutating Upper Confidence Limits lor Exposure Point Concentrations at Hazardous Waste Sites OSWER 9285 6-10, December 

USEPA, 2002b: Supplemental Guidance tor Developing Soli Screening Levels lor Superfund Sites OSWER 9355.4-24 

USEPA, 2004: Risk Assessment Gwdance lor Superfund (PartE, Supplemental Guidance lor Dermal Risk Assessment) Final EPA/540/R/99/005 

Unit Intake Calculations 

lnc!dentallngestton Intake= (IR-S X CF3 X Fl X EF X ED)/(BW X AT) 

Dermal Intake= (CF3 x SAx SSAF x EF x ED)/{BW x AT) 

Non-Mutagenic Chemicals 

Cancer Ingestion Intake (Age 0- 6) = 2.35E-07 Cancer Dermal Intake (Age 0- 6) = 1.32E-06 

Mutagenic Chemicals 

Cancer Ingestion ln!alt:e (Age 0 2) = 7.83E-08 

Cancer Ingestion Intake (Age 2 6) = 1.57E-07 

Cancer Oermattntake (Age 0- 2) = 4.38E-07 

Cancer Dermallntake (Age 2 - 6) = 8.77E-07 

Noncarcinogenic Chemicals 

Noncencer Ingestion Intake= 2.74E-06 

Cancer r1sk from ingestion= Soil concentration x Cancer Ingestion Intake x Oral Cancer Stope Factor 

Cancer risk from dermal contact= Soli concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Stope Factor 

Hazard Index from ingestion =Soil concentration x Noncancer Ingestion Intake I Oral Reference Dose 

Hazard Index from derma! contact= Soil concentration x Noncancer Dermal Intake x Absorption Factor I Dermal Reference Dose 

Noncancer Dermal Intake= 1.53E-05 



Timeframe Future 

Surface/Subsurface Soil 

Medium· Air 

Exposure Route Receptor Population 

Inhalation Commercial Receptor 

Notes: 

Receptor Age Exposure Point 

Child lOA 

TABLE 4.2 AME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE- CHILD COMMERCIAL RECEPTORS- SOILS TO AIR 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

I 

Parameter 
Code 

CA 

cs 
ET 

EF 

EDI 

ED2 

AT-C 

A T-N 

PEF 

VF 

Q/C 

Parameter Definition 

Chemical concentration in air 

Chemical concentration in soil 

Exposure Time 

Exposure Frequency 

Exposure Duration (Age 0 2) 

Exposure Duration (Age 2 - 6) 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Particulate Emission Factor 

Volatilization Factor 

Inverse ol mean concentration at 

center of source 

Value 

Calculated 

Max or 95% UCL 

ISO 

25,550 

2190 

1 10E+10 

Chemical-specific 

73 95045 

Units 

mg/m3 

mg/kg 

hours/day 

days/year 

years 

years 

days 

days 

m31kg 

m3/kg 

g/m2-s per 

k1Jfm3 

Rationale/ 
Reference 

USEPA, 2002a 

USEPA, 2002b 

(2) 

(3) 

(1), USEPA, 1989,2005 

(1), USEPA, 1989,2005 

USEPA, 1989 

USEPA, 1989 

USEPA, 2004 

USEPA, 2002a 

USEPA2011 

lnlake Equation/ 
Model Name 

Exposure Concentration (mglm3
) == 

CAx ET X EFx ED 

AT x 24 hours/day 

CA = (1/PEF + 1NF) X Cs 

1 -Children will be evaluated as one age group (0 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children will be evaluated as two age groups, 0 2 years and 2- 6 years In accordance 

with USEPA's Supplemental Guidance ol Assessmg Susceptibility from Early-Lite Exposure to Carcinogens (USEPA, 2005) 

2 - Professional judgment 

3- Commercial receptors are assumed to visit facility/open spaces approximately three limes per week 

Sources 

USEPA, 1989· Risk Assessment Guidance lor Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060. 

USEPA, 1991· Risk Assessment Guidance lor Superfund -Supplemental Guidance- Standard DefauH Exposure Factors Interim Fmal. 

USEPA, 2002a: Supplemental Guidance lor Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24 

USEPA, 2002b· Calculating Upper Confidence Limits lor Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December. 

USEPA, 2011 Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start him. Site-specific values lor Hartford, Connecticut 

Unit Intake Calculations 

Unit Exposure Concentration= (ET x EF x ED)/(AT x 24 hours/day) 

Non-Mu1aqenic Chemicals 

Cancer Inhalation Intake (Age 0- 6) = 5.87E-03 

Mutagenic Chemicals 

Cancer Inhalation Intake (Age 0 2) = 1 .96E-03 

Cancer Inhalation Intake (Age 2- 6) = 3.91 E-03 

Cancer risk from Ingestion= Air concentrahon x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index from ingestion= Air concentration x Noncancer Inhalation Intake /Inhalation Reference Dose 

Noncarcinogenic Chemicals 

Noncancer Inhalation Intake"' 1.37E-01 



Exposure Route Receptor Population Receptor Age 

Ingestion Commercial Receptor Adult 

Dermal Commercial Receptor Adult 

Notes 

TABLE 4 3.AME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE-ADULT COMMERCIAL RECEPTORS SOILS 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Exposure Point Parameter 

Code 

Parameter Definition Value Unn:s 

lOA cs Chemical concentration in soil Max or 95% UCL mglkg 

lA-S lngest1on Rate 100 mglday 

CF3 Conversion Factor 3 t.OE-06 kg/mg 

Fl Fraction Ingested 0.5 un1tless 

EF Exposure Frequency 150 days/year 

ED1 Exposure Duration (Age 6- 16) 10 years 

ED2 Exposure Duration (Age 16- 30) 14 years 

BW Body Weight 70 kg 

AT-C Averaging T1me (Cancer) 25,550 days 

AT·N Averaging Time (Non-Cancer 8,760 days 

lOA cs Chemical concentrahon in soil Max or 95% UCL mg/kg 

CF3 Conversion Factor 3 1.0E-06 kg/mg 

SA Skin Surface Available lor Contact 5,700 cm2 

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event 

DABS Absorption Factor Chemical Specific unitless 

EV Events Frequency events/day 

EF Exposure Frequency 150 days/year 

ED1 Exposure Duration (Age 6- 16) 10 years 

ED2 Exposure Duration (Age 16- 30) 14 years 

BW Body We1ght 70 kg 

AT-C Averaging T1me (Cancer) 25,550 days 

A T-N Averaging Time (Non-Cancer) 8,760 days 

Rationale/ 

Reference 

USEPA, 2002a 

USEPA, 1991 

(2) 

(3) 

(1 ), US EPA, 1989, 2005 

(1 ), USEPA, 1989, 2005 

USEPA, 1989 

USEPA, 1989 

USEPA, 1989 

USEPA, 2002 

US EPA, 2004 

US EPA, 2004 

USEPA, 2004 

US EPA, 2004 

(3) 

(1), US EPA, 1989,2005 

(1 ), US EPA, 1989, 2005 

USEPA, 1989 

USEPA, 1989 

USEPA, 1989 

Intake Equation/ 

Model Name 

Intake (mglkg/day) = 

CS x lAS x CF3 x Fl x EF x EQ 

BWxAT 

Dermally Absorbed Dose (mglkg/day) = 

CS xCF3xSA xSSAF x DABS x EV xEF xED 

BWxAT 

1 -Adults will be evaluated as one age group (7. 30 years) lor non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7- 16 years and 16-30 yeats in accordance 

w~h USEPA's Supplemental Guidance of Assessing Susceptibility from Ear'Y·Lile Exposure to Carcinogens (USEPA, 2005) 

2 -Commercial receptors are assumed to visit lacil~y/open spaces only for a portion of the day. 

3- Commercial receptors are assumed to VIsit lacil~y/open spaces approximately three times per week 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Superfund. Volt: Human Health Evaluation Manual, Part A 

USEPA, 1991: Risk Assessment Guidance for Superfund- Supplemental Guidance- Standard Default Exposure Factors Interim Final 

USEPA, 2002: Calculating Upper Confidence Limn:s for Exposure Point Concentrations at Hazardous Waste Sites OSWEA 9285 6-10, December 

USEPA, 2002b· Supplemental Guidance lor Developing Soil Screening Levels lor Superfund Sites. OSWEA 9355.4-24. 

USEPA, 2004: Risk Assessment Guidance lor Supertund (PartE, Supplemental Guidance for Dermal Risk Assessment) Fin at. EPA/540/R/99/005 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SAx SSAF x EF x ED)/(BW X AT) 

Non-Mutagenic Chemicals 

Cancer Ingestion Intake (Age 6- 30) = 1 OIE-07 Cancer Dermal Intake (Age 6- 30) = 8.03E-07 

Mutagenic Chemicals 

Cancer Ingestion Intake (Age 6- 16) = 4.1 9E-08 Cancer Dermal Intake (Age 6 - 16) = 3.35E-07 

Cancer Ingestion Intake (Age 16 30) = 5.87E-08 Cancer Dermal Intake (Age 16 - 30) = 4 68E-07 

NoncarcinogeniC Chemicals 

Noncancer Ingestion Intake= 2 94E,07 

Cancer r1sk lrom ingestion= SO!I concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor 

Cancer fiSk from dermal contact= Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor 

Hazard Index from ingestion= Soil concentration x Noncancer Ingestion Intake I Oral Reference Dose 

Hazard Index from dermal contact= Soil concentration x Noncancer Dermal Intake x Absorption Factor I Dermal Reference Dose 

Noncancer Dermal Intake = 2 34E-06 



IScenano T1meframe: Future 

IMedlum. Surface/Subsurface Soli 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Commercial Receptor 

Notes 

Receptor Age Exposure Point 

Adult lOA 

TABLE 4.4.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE-ADULT COMMERCIAL RECEPTORS- SOILS TO AIR 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

I Parameter Parameter Definition Value Units 

Code 

I CA Chemical concentration m air Calculated mg/m3 

cs Chemical concentration in soli Max or 95% UCL mglkg 

ET Exposure Time 4 hours/day 

EF Exposure Frequency 150 days/year 

ED1 Exposure Duration (Age 6- 16) 10 years 

ED2 Exposure Duration (Age 16 - 30) 14 years 

AT-C Averaging Time (Cancer) 25,550 days 

A T-N Averaging Time (Non-Cancer) 8760 days 

PEF Particulate Emission Factor 1 10E+10 m31kg 

VF Volatilization Factor Chemical-specific m31kg 

Q/C Inverse of mean concentration at 73.95045 g/m2-s per 

center of source kglm3 

Rationale/ Intake Equation/ 

Reference Model Name 

US EPA, 2002a Exposure Concentration (mglm3
) = 

USEPA, 2002b 

(2) CA x ETx EFx ED 

(3) AT x 24 hours/day 

(1), USEPA, 1989,2005 

(1), USEPA, 1989,2005 I CA = ( 1/PEF + 1NF) x Cs 

USEPA, 1989 

USEPA, 1989 

USEPA 2004 

USEPA, 2002a 

USEPA 2011 

1 -Adults will be evaluated as one age group (7 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7- 16 years and 16- 30 years in accordance 

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-life Exposure to Carcinogens (USEPA, 2005) 

2 - Professional judgment 

3- Commercial receptors are assumed to visit facility/open spaces approximately three times per week 

Sources 

USEPA, 1989: Risk Assessment Guidance lor Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060 

USEPA, 1991: Risk Assessment Guidance lor Superfund- Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

USEPA, 2002a Supplemental Guidance lor Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24 

USEPA, 2002b Calculating Upper Confidence limits lor Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10 

USEPA, 2011: Soli Screening Guidance calculation Internet site at http://risk.lsd.ornl gov/calc_start htm. Site-sp~cific values for Hartford, Connecticut 

Unit Intake Calculations 

Unit Exposure Concentration"' (ET x EF xED)/( AT x 24 hours/day) 

Non-Mutagenic Chemicals 

Cancer Inhalation Intake (Age 6- 30) = 2.35E-02 

Mutagenic Chemicals 

Cancer Inhalation Intake (Age 6- 16) = 9.78E-03 

Cancer Inhalation Intake (Age 16- 30) = 1.37E-02 

Cancer risk from Ingestion= Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index from ingestion =Air concentration x Noncancer Inhalation Intake I Inhalation Reference Dose 

Noncarcinogenic Chemicals 

Noncancer Inhalation Intake"' 6.85E-02 



rio Timelrame. Future 

: Surface Soil/Subsurface Soil 

reMedium· Surface/Subsurface So1l 

Exposure Route Receptor Population 

Ingestion Resident 

Dermal Resident 

Notes 

Receptor Age Exposure Point 

Child lOA 

Child lOA 

TABLE 4.5.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE- CHILD RESIDENTS- SOILS 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETIS 

Parameter 
Code 

cs 
IR-S 

CF3 

Fl 

EF 

ED1 

ED2 

BW 

AT-C 

A T-N 

cs 
CF3 

SA 

SSAF 

DABS 

EV 

EF 

ED1 

ED2 

BW 

AT-C 

A T-N 

Parameter Definition Value 

Chemical concentration In soil Max or 95% UCL 

Ingestion Rate 200 

Conversion Factor 3 t OE-06 

Fraction Ingested 

Exposure Frequency 350 

Exposure Duration (Age 0 2) 

Exposure Duration (Age 2 - 6) 

Body Weight 15 

Averagmg Time (Cancer) 25,550 

Avera 1ng Time (Non-Cancer) 2,190 

Chemical concentration In soil Max or 95% UCL 

Conversion Factor 3 1E-06 

Skin Surface Available lor Contact 2,800 

Soil to Skin Adherence Factor 0.2 

Absorption Factor Chemical Specific 

Events Frequency 

Exposure Frequency 350 

Exposure Duration (Age 0 2) 

Exposure Duration (Age 2 - 6) 

Body Weight 15 

Averaging Time (Cancer) 25,550 

Averaging Time (Non-Cancer) 2,190 

Units 

mg/kg 

mglday 

kglmg 

unitless 

I days/year 

years 

years 

kg 

days 

da s 

mglkg 

kg/mg 

cm2 

mg/cm21event 

umtless 

events/day 

days/year 

years 

years 

I 
kg 

days 

days 

Rationale/ 
Reference 

US EPA, 2002a 

USEPA, 199t 

USEPA, 1991 

USEPA, 2002b 

(t), USEPA, 1989,2005 

(t), USEPA, t989, 2005 

USEPA, 1989 

USEPA, 1989 

USEPA, t989 

USEPA, 2002 

USEPA, 2004 

USEPA, 2004 

USEPA, 2004 

USEPA, 2004 

USEPA, 2002b 

(1), USEPA, t989, 2005 

(1), USEPA, 1989,2005 

USEPA, t989 

USEPA. 1989 

USEPA, 1989 

Intake Equation/ 
Model Name 

Intake (mg/kg/day) = 

CS x IRS x CF3 x Fl x EF xED 

BWxAT 

Dermally Absorbed Dose (mg/kg/day) = 

CS X CF3 X SA X SSAF X DABS X EV X EF X ED 

BWxAT 

1 -Children will be evaluated as one age group (0- 6 years) lor non-mutagenic chemicals. For chemicals that act via the mutagenic mode ol action, residential children will be evaluated as two age groups, 0 2 years and 2- 6 years In accordance 

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Lite Exposure to Carcinogens (USEPA. 2005) 

Sources· 

USEPA, 1989: Risk Assessment Guidance lor Superfund Volt Human Health Evaluation Manual, Part A. EPA/54011-86/060 

USEPA, 1991· Risk Assessment Guidance for Superfund- Supplemental GUidance- Standard Default EAposure Factors Interim Final 

US EPA, 2002a.Ca!culatlng Upper Confidence limits lor Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December 

USEPA, 2002b: Supplemental Guidance lor Developing Soil Screening Levels for Superfund SHes. OSWER 9355.4-24 

USEPA, 2004. Risk Assessment Guidance for Superfund (PartE, Supplemental Guidance lor Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Caleulatlons 

Incidental Ingestion Intake= (IR-S x CF3 X Fl X EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SAx SSAF x EF X EO)/(BW x AT) 

Non-Mutagenic Chemicals 

Cancer Ingestion Intake (Age 0- 6) = 1.10E-06 Cancer Dermal Intake (Age 0- 6) = 3 O?E-06 

Mutagenic Chemicals 

Cancer Ingestion Intake (Age 0 2) =- 3 65E-07 

Cancer Ingestion Intake (Age 2 - 6) = 7 31 E-07 

Cancer Dermal Intake (Age 0 2) = 1 02E-06 

Cancer Dermal Intake (Age 2- 6) = 2 OSE-06 

Noncarcjnooenic Chemicals 

Noncancer Ingestion Intake= 1 28E-05 

Cancer risk !rom ingestion= Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor 

Cancer risk from dermal contact "'Soli concentration x Cancer Dermal Intake x Absorption Fector x Dermal Cancer Slope Factor 

Hazard Index from Ingestion= Soil concentration x Noncancer Ingestion Intake I Oral Reference Dose 

Hazard Index from dermal contact= Soil concentration x Noncancer Dermal Intake x Absorption Factor I Dermal Reference Dose 

Noncancer Dermal Intake= 3.58E-05 



Scenario Timelrame Future 

Medium: Surface/Subsurface Soil 

Exposure Medium Air 

Exposure Route Receptor Population 

Inhalation Resident 

Notes 

Receptor Age Exposure Point 

Child lOA I 

TABLE 4.S.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE- CHILD RESIDENTS SOILS TO AIR 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Parameter 
Code 

CA 

cs 
ET 

EF 

ED1 

ED2 

AT-C 

A T-N 

PEF 

VF 

Q/C 

Parameter Definition 

Chemical concentration In air 

Chemical concentration In soil 

Exposure Time 

Exposure Frequency 

Exposure Durat1on (Age 0 2) 

Exposure Dural!on (Age 2 - 6) 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Particulate Emission Factor 

Volatilization Factor 

Inverse of mean concentration at 

center of source 

Value 

Calculated 

Max or 95% UCL 

24 

350 

25,550 

2190 

1.10E+10 

Chemical-specific 

73.95045 

Units 

mg/m3 

mg/kg 

hours/day 

days/year 

years 

years 

days 

days 

m31kg 

m3/kg 

g/m2-s per 

~3 

Rationale/ 
Reference 

USEPA, 2002a 

US EPA, 2002b 

USEPA, 1991 

US EPA, 2002b 

(1), USEPA, 1989, 2005 

(1), USEPA, 1989,2005 

USEPA, 1989 

USEPA, 1989 

USEPA, 2004 

US EPA, 2002a 

US EPA 2011 

Intake Equation/ 
Model Name 

Exposure Concentration (mglm3
) = 

CAx ET x EF xED 

AT x 24 hours/day 

CA:: (1/PEF + 1NF) X Cs 

1- Children will be evaluated as one age group (0 6 years) lor non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children will be evaluated as two age groups, 0 2 years and 2-6 years In accordance 

with US EPA's Supplemental Guidance of Assessmg Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). 

Sources· 

USEPA, 1989: Risk Assessment Guidance lor Superfund. Vol 1: Human Health Evaluation Manual, Part A USEPA/540/1-86/060 

USEPA, 1991: Risk Assessment Guidance lor Superfund- Supplemental Guidance- Standard Default Exposure Factors Interim Final 

USEPA, 2002a Supplemental Guidance for Developing Soil Screening Levels lor Superfund Sites. OSWER 9355 4-24 

USEPA, 2002b: Calculating Upper Confidence Limits lor Exposure Point Concentrations at Hazardous Waste Sites. OSWEA 9285.6-10, December 

USEPA, 2011: Soil Screening Guidance calculation Internet site at http://rlsk.lsd.ornl.gov/calc_start htm. Site-specific values lor Hartford, Connecticut. 

Unit Intake Calculations 

Umt Exposure Concentration= (ET x EF x ED)/(AT x 24 hours/day) 

Non-Mutagenic Chemicals 

Cancer Inhalation Intake (Age 0- S) = B 22E-02 

Mutagenic Chemicals 

Cancer Inhalation Intake (Age 0 2) = 2 74E-02 

Cancer Inhalation Intake (Age 2- 6} = 5.4BE-02 

Cancer risk from Ingestion::: Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index from ingestion= Air concentration x Noncancer Inhalation Intake I Inhalation Reference Dose 

Noncarcinogenic Chemicals 

Noncancer Inhalation Intake= 1 92E+00 



: Surface SoiVSubsurface Soil 

Exposure Route Receptor Population Receptor Age Exposure Point 

Ingestion Resident Adu~ IDA 

Dermal Resident Adu~ IDA 

Notes: 

TABLE 4.7 RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE-ADULT RESIDENTS -SOILS 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Parameter 
Code 

cs 
IR-S 

CF3 

Fl 

EF 

ED1 

ED2 

BW 

AT-C 

A T-N 

cs 
CF3 

SA 

SSAF 

DABS 

EV 

EF 

ED1 

ED2 

BW 

AT-C 

A T-N 

Parameter Definition 

Chemical concentration in soil 

Ingestion Rate 

Conversion Factor 3 

Fraction Ingested 

Exposure Frequency 

Exposure Duration (Age 6- 16) 

Exposure Duration (Age 16 30) 

Body Weight 

Averaging Time (Cancer) 

Avera ing Time (Non-Cancer) 

Chemical concentration in soil 

Conversion Factor 3 

Skin Surface Available lor Contact 

Soil to Skin Adherence Factor 

Absorption Factor 

Events Frequency 

Exposure Frequency 

Exposure Duration (Age 6- 16) 

Exposure Duration (Age 16- 30) 

Body Weight 

Averaging T1me (Cancer) 

Averaging T1me (Non-Cancer) 

Value 

Max or 95% UCL 

100 

1.0E-06 

1 

350 

10 

14 

70 

25,550 

8,760 

Max or 95% UCL 

1.0E-06 

5,700 

0.07 

Chemical Specific 

1 

350 

10 

14 

70 

25,550 

8,760 

Units 

""'kg 

mg/day 

kglmg 

unitless 

days/year 

years 

years 

kg 

days 

d"' 

""'kg 

kglmg 

om2 

mg/cm2/event 

unitless 

events/day 

days/year 

years 

years 

kg 

dayg 

days 

Rationale/ 
Reference 

USEPA, 2002a 

USEPA, 1991 

USEPA, 1991 

USEPA, 2002b 

(1 ), US EPA, 1989, 2005 

(1), USEPA, 1989,2005 

USEPA, 1989 

USEPA, 1989 

USEPA, 1989 

USEPA, 2002 

US EPA, 2004 

USEPA, 2004 

USEPA, 2004 

US EPA, 2004 

USEPA, 2002b 

(1 ), US EPA, 1989, 2005 

(1), USEPA, 1989,2005 

USEPA. 1989 

USEPA, 1999 

USEPA, 1989 

Intake Equation/ 
Model Name 

Intake (mg/kglday) = 

cs X IRS X CF3 X Fl X EF X ED 

BW xAT 

Dermally Absorbed Dose (mglkglday) = 

CS xCF3xSAxSSAF x DABS x EV x EF xED 

BWxAT 

1 -Adults Will be evaluated as one age group (7 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adu~s will be evaluated as two age groups, 7- 16 years and 16-30 years in accordance 

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Lije Exposure to Carcinogens (USEPA, 2005). 

Sources: 

USEPA, 1989: R1sk Assessment Guidance lor Superfund. Volt. Human Health Evaluation Manual, Part A. 

USEPA, 1991: Risk Assessment Guidance for Superfund- Supplemental Guidance- Standard Default Exposure Factors Interim Final 

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December 

USEPA, 2002b Supplemental Guidance lor Developing Soil Screen1ng Levels lor Superfund Sites OSWER 9355.4-24. 

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E. Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SAx SSAF x EF x ED)/(BW X AT) 

Non Mutagenic Chemicals 

Cancer Ingestion Intake (Age 6- 30)"' 4.70E-07 Cancer Dermal Intake (Age 6- 30) = 1.87E-06 

Mutagenic Chemicals 

Cancer Ingestion Intake (Age 6- 16) = 1 .96E-07 Cancer Dermal Intake (Age 6- 16) = 7.81 E-07 

Cancer Ingestion Intake (Age 16 30) = 2.74E-07 Cancer Dermal Intake (Age 16 30) = 1.09E-06 

Noncarcinogenic ChemiCals 

Noncancer Ingestion Intake= 1.37E-06 

Cancer risk !rom ingestion =Soil concentration x Cancer lngest1on Intake x Oral Cancer Slope Factor 

Cancer risk from dermal contact= Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor 

Hazard Index from ingestion= Soil concentration x Noncancer Ingestion Intake I Oral Reference Dose 

Hazard Index !rom dermal coni act= Soil concentration x Noncancer Dermal !ntake x Absorption Factor I Dermal Relerence Dose 

Noncancer Dermal Intake= 5.47E-06 



li 

Exposure Route Receptor Population Receptor Age Exposure Point 

TABLE 4 8 RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE-ADULT RESIDENTS- SOILS TO AIR 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Parameter 

Code 

Parameter Definition Value Units Rationale/ 

Reference 

Intake Equation/ 

Model Name 

Inhalation I Resident I Adult I lOA I CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a I E><posu.e Cooceotret,oo (mglm') = 

cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b 

ET Exposure Time 24 hours/day USEPA, 1991 CA x ET X EF X ED 

EF Exposure Frequency 350 days/year US EPA, 2002a AT x 24 hours/day 

ED1 Exposure Duration (Age 6- 16) 10 years (1), USEPA, 1989,2005 

ED2 Exposure Duration (Age 16 - 30) 14 years (1), USEPA, 1989,2005 I 
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 

A T-N Averaging Time (Non-Cancer) 8760 days USEPA, 1989 

PEF Particulate Emission Factor 1.10E+10 m3/kg US EPA 2004 

VF Volatilization Factor Chemical-specific m31kg US EPA, 2002a 

Q/C Inverse of mean concentration at 73.95045 g/m2-s per US EPA 2011 

center of source kg/m3 

Notes 

1 -Adults will be evaluated as one age group {7 30 years) lor non-mutagenic chemicals. For chemicals that act via lhe mutagenic mode of action, residential adults will be evaluated as two age groups, 7- 16 years and 16-30 years In accordance 

with US EPA's Supplemental Guidance of Assessing Susceptibility from Early-life Exposure to Carcinogens (USEPA, 2005) 

Sources: 

USEPA, 1989 Risk Assessment Guidance for Superlund. Volt: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060 

US EPA, 1991. Risk Assessment Guidance for Superlund- Supplemental Guidance- Standard Default Exposure Factors !ntenm Final 

USEPA, 2002a: Supplemental Guidance lor Developing So1! Screening levels lor Superfund Sites. OSWER 9355.4-24. 

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

USEPA, 2011: Soil Screening Guidance calculation Internet site at http·f/risk lsd.ornl.gov/calc_start.htm Site-specific values lor Hartford, Connecticut 

Unit Intake Ca!ey!atlons 

Unit Exposure Concentration= (ET x EF x ED)/(AT x 24 hours/day) 

Non-Mutagenic Chemicals 

Cancer Inhalation Intake (Age 6- 30) = 3.29E-01 

Mutagenic Chemicals 

Cancer lnhalaUon Intake (Age 6- 16) = 1.37E-01 

Cancer Inhalation Intake {Age 16- 30) = 1.92E-01 

Cancer risk from ingestion= Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index from ingestion= Air concentration x Noncancer Inhalation Intake /Inhalation Reference Dose 

Noncarcinogenic Chemicals 

Noncancer Inhalation Intake= 9 59E-01 

CA = (1/PEF + 1/VF) X Cs 
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Non-Cancer Toxicity Data 



Table No. 
5.1 
5.2 

LIST OF TABLES 
RAGS PART D TABLE 5 

NON-CANCER TOXICITY DATA 

Non-Cancer Toxicity Data- Oral/Dermal 
Non-Cancer Toxicity Data - Inhalation 



Chemical Chronic/ Oral RID 
of Potential Subchronic 

Concern Value 

PAHs 
Benzo(a)pyrene Equivalents I NA I NA 
Pesticides/PCBs 
Aroclor-1260''' I Chronic I 2.00E·05 
Heptachlor Epoxide Chronic I 1.30E·05 I 
Dioxins/Furans 

2,3,7,8-TCDD Equivalents I Subchronic I 2.0E-08 

I Chronic I 7.00E·10 
lnorganics 
Aluminum Chronic 1.0E+00 
Arsenic Chronic 3.0E·04 

Subchronic 2.0E·02 
Chromium(4l Chronic 3.0E·03 

Subchronic 3.0E·03 
Cobalt Chronic 3.0E·04 

Subchronic 7.0E·01 
Iron Chronic 7.0E·01 
Lead NA NA 
Manganese Chronic 2.4E-02 

Notes: 

TABLE 5.1 
NON-CANCER TOXICITY DATA-- ORAUDERMAL 

INDUSTRIAL OPERATIONS AREA 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Oral Absorption Absorbed RID for Dermal''' Primary 

Efficiency Target 
Units for Dermal\11 Value Units Organ(s) 

NA NA NA I NA NA 

mg/kglday 1 2.0E·05 I mg/kglday Immune 
mg/kg/day I 1 1.3E·05 I mg/kglday Liver 

mg/kglday I 1 2.0E·08 I mg/kglday I Developmental 
mg/kglday 1 7.0E·10 I mg/kglday Reproductive 

mg/kglday 1 1.0E+00 mg/kglday CNS 
mg/kglday 1 3.0E·04 mg/kg/day Skin, CVS 

mg/kglday 0.025 5.0E·04 mg/kg/day None Specified 
mg/kglday 0.025 7.5E-05 mg/kglday None Specified 
mg/kglday 1 3.0E·03 mg/kg/day Thyroid 
mg/kg/day 1 3.0E·04 mg/kg/day Thyroid 
mg/kg/day 1 7.0E·01 mg/kg/day GS 
mg/kg/day 1 7.0E·01 mg/kg/day GS 

NA NA NA NA NA 
mg/kg/day 0.04 9 6E·04 mg/kg/day CNS 

Definitions: 

Combined 
Uncertainty/Modifying 

Factors 

NA 

300/1 
1000/1 

30/1 
30/1 

100/1 
3/1 

100/3 

300/3 
NA 
NA 
1.5 
1.5 
NA 
1 

1 · USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for ATSDR =Agency for Toxic Substances and Disease Registry 
CNS =Central nervous system Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

2 • Adjusted dermal RID= Oral RID x Oral Absorption Efficiency for Dermal. 

3 ·Value is for Aroclor-1254. 
4 ·Value is for hexavalent chromium. 
5 • Adjusted IRIS value in accordance with IRIS. 

CVS =Cardiovascular system 

GS = Gastrointestinal system 
HEAST =Health Effects Assessment Summary Tables 

IRIS= Integrated Risk Information System 
NA = Not available 
PAHs = Polycyclic aromatic hydrocarbon 
PPRTV =Provisional Peer Reviewed Toxicity Value 
RID = Reference dose 

RID: Target Organ(s) 

Source(s) Date(s) 
(MMIDDNYYY) 

NA I NA 

IRIS I 3/13/2013 

I IRIS I 3/13/2013 

I ATSDR I 12/1998 
IRIS 3/13/2013 

PPRTV 10/23/2006 
IRIS 3/13/2013 

HEAST 9/1997 
IRIS 3/13/2013 

PPRTV 8/25/2008 
PPRTV 8/25/2008 
PPRTV 9/11/2006 
PPRTV 9/11/2006 

NA NA 
IRIS 3/13/2013 



Chemical Chronic/ 

of Potential Subchronic 

Concern 

PAHs 

Benzo(a)pyrene Equivalents NA 

Pesticides/PCBs 

Aroclor-1260 NA 

Heptachlor Epoxide NA 

Dioxins/Furans 

2,3,7,8-TCDD Equivalents Chronic 

lnorganics 

Aluminum Chronic 

Arsenic Chronic 

Chromium12l Chronic 

Subchronic 

Cobalt Chronic 

Iron NA 

Lead NA 

Manganese Chronic 

Notes: 

1 - Extrapolated RID = RIC '20m3/day /70 kg. 

2 - Value is for hexavalent chromium. 

TABLE 5.2 
NON-CANCER TOXICITY DATA-- INHALATION 

INDUSTRIAL OPERATIONS AREA 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Inhalation RfC Extrapolated Rto!1l 

Value Units Value Units 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

4.0E-08 mg/m3 1.1E-08 (mg/kg/day) 

5.0E-03 mg/m3 1.4E-03 (mg/kg/day) 

1.5E-05 mg/m3 4.3E-06 (mg/kg/day) 

1.0E-04 mg/m3 2.9E-05 (mg/kg/day) 

2.0E-05 mg/m3 
5.7E-06 (mg/kg/day) 

6.0E-06 mg/m3 1.7E-06 (mg/kg/day) 

NA NA NA NA 

NA NA NA NA 

5.0E-05 mg/m3 1.4E-05 (mg/kg/day) 

Primary Combined 

Target Uncertainty/Modifying 

Organ(s) Factors 

NA NA 

NA NA 

NA NA 

Developmental NA 

CNS 300/1 

NA NA 

Respiratory 300/1 

Respiratory NA 

Respiratory NA 

NA NA 

NA NA 

CNS 1000/1 

Cal EPA= California Environmental Protection Agency 

CNS = Central nervous system 

IRIS= Integrated Risk Information System 

NA = Not Applicable 

PAH = Polycyclic aromatic hydrocarbon 

PPRTV =Provisional Peer Reviewed Toxicity Value 

RIC = Reference concentration 

RID = Reference dose 

RfC: Target Organ(s) 

Source(s) Date(s) 

(MM/DDNYYY) 

NA NA 

NA NA 

NA NA 

Cal EPA 9/2009 

PPRTV 10/23/2006 

Cal EPA 9/2009 

IRIS 3/13/2013 

PPRTV 8/25/2008 

PPRTV 8/25/2008 

NA NA 

NA NA 

IRIS 3/13/2013 
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Cancer Toxicity Data 



Table No. 
6.1 
6.2 

LIST OF TABLES 
RAGS PART D TABLE 6 

CANCER TOXICITY DATA 

Cancer Toxicity Data- Oral/Dermal 
Cancer Toxicity Data - Inhalation 



TABLE 6.1 

CANCER TOXICITY DATA-- ORAUDERMAL 

INDUSTRIAL OPERATIONS AREA 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF 
of Potential Efficiency for Dermal'21 Cancer Guideline 

Concern Value Units for Dermal''' Value Units Description 

PAHs 
BAP Equivalents I 7.3E+00 I Cma/kaldavr' I 1 I 7.3E+00 I (malkaldavr' I B21 Probable human carcinogen 

Pesticides/PCBs 
Aroclor-1260 2.0E+00 I Cmalkaldavr' I 1 I 2.0E+00 I (malkoldavr' I B21 Probable human carcinogen 

Heptachlor Epoxide 9.1E+00 I (mglkglday)"1 I 1 I 9.1E+00 I (mglk_gldavr' I B2 I Probable human carcinogen 

Dioxins/Furans 
2,3,7,8-TCDD Equivalents 1.3E+05 I (mglkgldavr' I 1 I 1.3E+05 I Cma!kaldavr' I NA 

Metals 

Aluminum NA NA NA NA NA NA 

Arsenic 1.5E+00 (mglkglday)"1 1 1.5E+00 (mglkglday)"1 A I Known human carcinogen 

Chromium'o"'' 5.0E-01 (mglkglday)"' 0.025 2.0E+01 (mglkglday)"1 A I Known human carcinogen 

Cobalt NA NA NA NA NA NA 

Iron NA NA NA NA NA NA 

Lead NA NA NA NA NA NA 

NA NA NA NA NA 
D (Not classifiable as to human 

Manganese 
--

carcinogenicity) 

Notes: 

1 - USEPA, 2004: Risk Assessment Guidance for Superfund (PartE, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/5401RI991005. 

2 - Adjusted cancer slope factor for dermal ; Oral cancer slope factor I Oral Absorption Efficiency for Dermal. 

Source(s) 

I USEPA(1) I 

I USEPA(2) I 
I IRIS I 

I Cal EPA I 

NA 

IRIS 

NJDEP 

NA 

NA 

NA 

IRIS 

3- Benzo(a)pyrene and related compounds and hexavalent chromium are considered to act via the mutagenic mode of action and were evaluated in accordance with US EPA's Supplemental Guidance for Assessing 

Susceptibility from Early-Life Exposure to Carcinogens (2005). 

4 -Value is for hexavalent chromium. 

Cal EPA; California Environmental Protection Agency. 

CSF; Cancer slope factor. 

IRIS ; Integrated Risk Information System. 

NA; Not Available. 

Date(s) 
(MM/DD/YYYY) 

711993 

911996 

311312013 

912009 

NA 

311312013 

41812009 

NA 

NA 

NA 

311312013 

NJDEP; New Jersey Department of Environmental Protection, Derivation of Ingestion-Based Soil Remediation Criterion for Cr+6 Based on the NTP Chronic Bioassay Data for Sodium Dichromate Dihydrate, Aprile, 2009. 

PAH ; Polycyclic aromatic hydrocarbon. 

USEPA(1); Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993 EPA/600IR-931089. 

USEPA(2); USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600IP-961001F. 



TABLE 6.2 
CANCER TOXICITY DATA --INHALATION 

INDUSTRIAL OPERATIONS AREA 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF 

of Potential Slope Factor111 

Concern Value Units Value Units 

PAHs 

8enzo(a)pyrene Equivalentsl2l 1.1E-03 (uglm'r' 3.9E+00 (mglkgldayr' 

Pesticides/PCBs 

Aroclor-1260 5.7E-04 (uglm'r' 2.0E+00 (mglkgldayr' 

Heptachlor Epoxide 2.6E-03 (uglm3
) 

1 9.1 E+OO (mglkgldayr' 

Dioxins/Furans 

2,3,7,8-TCDD Equivalents 3.8E+01 (uglm'r1 
1.3E+05 (mglkgldayr' 

lnorganics 

Aluminum NA NA NA NA 

Arsenic 4.3E-03 (uglm'r1 
1.5E+01 (mglkgldayr' 

Chromium12ll'l 8.4E-02 (uglm3r 1 
2.9E+02 (mglkglday) ' 

Cobalt 9.0E-03 (uglm'r' 3.2E+01 ( mglkglday) 1 

Iron NA NA NA NA 

Lead NA NA NA NA 

Manganese 
NA NA NA NA 

Notes: 

1 - Inhalation CSF = Unit Risk • 70 kg 120m3/day. 

2 - 8enzo(a)pyrene and related compounds and hexavalent chromium are considered to act via the mutagenic 

mode of action and were evaluated in accordance with USEPA's Supplemental Guidance for Assessing 

Susceptibility from Early-Life Exposure to Carcinogens (2005). 

3 - Value is for hexavalent chromium. 

4- USEPA(2) = USEPA, PC8s: Cancer Dose-Response Assessment and Applications to Environmental 

Mixtures, September 1996, EPA/600IP-961001 F. 

Cancer Guideline 

Description Source(s) 

82/ Probable human carcinogen IRIS 

82 I Probable human carcinogen USEPA(2) 

82 I Probable human carcinogen IRIS 

NA Cal EPA 

NA NA 

A I Known human carcinogen IRIS 

A I Known human carcinogen IRIS 

NA PPRTV 

NA NA 

NA NA 

D I Not classifiable as to human 
IRIS 

carcinogenicity 

Cal EPA= California Environmental Protection Agency. 

CSF = Cancer slope factor. 

IRIS= Integrated Risk Information System. 

NA = Not Available. 

PAHs = Polycylic aromatic hydrocarbons. 

PPRTV = Provisional Peer Reviewed Toxicity Value. 

Date(s) 

(MM/DDIYYYY) 

3/13/2013 

911996 

311312013 

912009 

NA 

311312013 

311312013 

812512008 

NA 

NA 

311312013 
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RAGS PART D TABLE 7 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

Table No. 
REASONABLE MAXIMUM EXPOSURES 

7.1.RME Child Commercial Receptors 
7.2.RME Adult Commercial Receptors 
7.3.RME Child Residents 
7.4.RME Adult Residents 



Scenario Timeframe: Future 

Receptor Population· Commercial Receptor 

Receptor Age: Child 

Med1um Exposure Med1um 

1Surtace So1! Surface Soil 

Exposure Medium Total 

Air 

Exposure Medium Total 

Med1um Total 

Exposure Point 

lOA- High Concentrations 
Area 

Exposure Point Total 

lOA High Concentrations 
Area 

Exposure Point Total 

Exposure Route 

Ingestion 

Exp. Route Total 

Dermal 

Exp Route Total 

Inhalation 

Exp Route Total 

TABLE 7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemk:al ol 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenk: 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene EquWalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

NAS SOUTH WEYMOUTH. WEYMOUTH, MASSACHUSETTS 

PAGE 1 OF 3 

EP' Cancer Risk Calculations 

Value 

3.80 

0.063 

0.160 

9.2E-6 

8.ooo 

710 

93.8 

4 20 

15,000 

240 

220 

3 80 

0 063 

0.160 

9.2E-6 

8,000 

7.10 

93 8 

4.20 

15,000 

240 

220 

35E-10 

5.7E-12 

1.5E-11 

8.4E-16 

7.3E-7 

6.5E-l0 

B.SE-9 

3.8E-10 

1.4E-6 

2.2E-8 

2.0E-8 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

a/Exposure Concentration 

Value I Unrts 

4.8E-06 

1.5E-08 

3 8E-08 

2 2E-12 

I 9E-03 

1 7E-06 

1 2E-04 

9.9E-07 

3.5E-03 

5.6E-05 

5.2E-05 

3.5E-06 

1 2E-o8 

2.1E-OB 

3.6E-13 

O.OE+OO 

2.BE-07 

O.OE+OO 

O.OE+OO 

0 OE+OO 

O.OE+OO 

0 OE+OO 

1.1E-11 

3.4E-14 

8.5E-14 

4.9E-18 

4.3E-09 

3.8E-12 

2.7E-10 

2.2E-12 

B.OE-09 

1.3E-10 

1.2E-10 

(mglkg/dey) 

(mg/l(g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

CSF/Unlt Risk 

Value I Unrts 

7.3E+00 

2.0E+OO 

9.1E+00 

1.3E+05 

NA 

1.5E+00 

5 OE-01 

NA 

NA 

NA 

NA 

7.3E+00 

2.0E+OO 

9.1E+00 

1 3E+05 

NA 

1 SE+OO 

2 OE+01 

NA 

NA 

NA 

NA 

1.1E-03 

5.7E-04 

2 6E-03 

3 8E+01 

NA 

4 3E-03 

8 4E-02 

9 OE-03 

NA 

NA 

NA 

(mglkg/day) 1 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)"1 

(mglkglday)" 1 

(mglkg/day)"1 

(mglkg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)" 1 

(mglkg/day)"1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)"1 

(mg/kg/day)" 1 

(mg/kg/day)"1 

(ug/ms)' 

(ug/ms)", 

(ug/msr' 

(ug/m3r' 

(ug/m3)1 

(uglm3)' 

(ug/m3r' 

(ug/m3), 

(uglmsr' 

(ug/m3r' 

(uglm3r' 

Non-Cancer Hazard Calculations 

Cancer Risk H Intake/Exposure Concentration 

3.5E-05 

s.oE-08 

3 4E-07 

2 8E-07 

2.5E-06 

5.9E-05 

9.7E-05 

2.5E-05 

2.3E-o8 

1.9E-07 

4.7E-08 

4.2E-07 

2.6E-05 

1.2E-04 

1.2E-04 

1.2E-11 

1.9E-14 

2.2E-13 

1.9E-13 

1.6E-11 

2.2E-08 

2.0E-11 

2.2E-o8 

2.2E-08 

2.2E-08 

1.2E-04 

Value I Unrts 

1.0E-05 

1.7E-07 

4.4E-07 

2.5E-11 

2 2E-02 

1 9E-05 

2.6E-04 

1 2E-OS 

4.1E-02 

6.6E-04 

6.0E-04 

7.6E-06 

1 4E-07 

2.5E-07 

4.2E-12 

O.OE+OO 

3.3E-06 

0 OE+OO 

O.OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

2.4E-11 

3 9E-13 

1 OE-12 

5 7E-17 

5.0E-08 

4.4E-11 

5 8E-1o 

2.6E"11 

9.3E-08 

1.5E-09 

1.4E-09 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mgll<glday) 

(mglkg/dey) 

(mg/l(g/day) 

(mg/l(g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/k!l'day) 

(mg/kg/day) 

(mglkg/day) 

(mg/k!l'day) 

(mg!kglday) 

(mglkg/day) 

(mg/k!l'day) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/m3
) 

(niglm3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

RID/RIC 

Va~Units 

NA 

2.0E-05 

1 3E-05 

7 OE-10 

1 OE+OO 

3.0E-04 

3.0E-03 

J.OE-04 

7.0E-01 

NA 

2.4E-02 

NA 

2.0E-05 

1.3E-05 

7.0E-10 

1 .OE+OO 

3 OE-04 

7.5E-05 

3.0E-04 

7.0E-01 

NA 

9 6E-04 

NA 

NA 

NA 

4.0E-08 

5.0E-03 

1.5E-05 

l.OE-04 

6.0E-06 

NA 

NA 

S.OE-05 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/dey) 

(mg/kg/dey) 

(mg/l(g/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/k!Pday) 

(m9'k9'day) 

(mglkg/day) 

(m9'k9'day) 

{mg/kg/day) 

(mg/kg/day) 

(mglk!l'day) 

(mglkg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/m3
) 

(mg/m3
} 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

{mg/m3
) 

Hazard Quotlenl 

0009 

003 

004 

0.02 

0.06 

0.09 

0.04 

0 06 

0.03 

0.4 

0.007 

0.02 

0.006 

0.01 

0.04 

04 

04 

1.4E-9 

0 000010 

0.000003 

0.000006 

0.000004 

0.00003 

0 00005 

0.00005 

0.00005 

0.4 



!Scenario Timelrame: Fu1ure 

Receptor Population. Commercial Receptor 

Receptor Age Child 

Medium Exposure Medium 

Sur! ace Soil Surface Soil 

Exposure Medium Total 

Air 

Exposure Medium Tola! 

Medium Total 

Exposure Point 

lOA Low Concentrations 
Area 

Exposure Point Total 

lOA- Low Concentraltons 
Area 

Exposure Point Total 

TABLE7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Exposure Route 

Ingestion 

Exp Route Total 

Chemical ol 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroctor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Dermal IBenzo(a)pyrene Equivalents 

Aroclor-1260 

I Exp. Route Total I 

Inhalation 

Exp. Route Total 

Heptachlor Epoxide 

2,3,7,8-TCDO Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene Equwalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSEITS 

PAGE20F3 

EPC Cancer Risk Calculations 

Value I Units 

0 210 

1.50 

0 007 

B.OE-6 

7,300 

6.20 

9.90 

4.10 

15,000 

24.0 

240 

0.210 

1 50 

0.007 

B.OE-6 

7,300 

6.20 

9.90 

4.10 

15,000 

24.0 

240 

1.9E-11 

1 4E-10 

6.1E-13 

7 3E-16 

6.6E-7 

5 6E-10 

9 OE-10 

3 7E-10 

1 4E-6 

2 2E-9 

2 2E-8 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/m 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Intake/Exposure Concentration I CSF/Unrt Risk 

Value 

2.6E-07 

3.5E-07 

1.6E-09 

1.9E-12 

1.7E-03 

1.5E-06 

1.2E-05 

9 6E-07 

3 5E-03 

5 SE-06 

5 SE-05 

1 9E-07 

2.8E-07 

8.8E-10 

3.2E-13 

O.OE+OO 

2.4E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kglday) 

(mglkg/dey) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mglkglday) 

(mglkg/day) 

(mglkg/day) 

(mg!kg/day) 

(mglkglday) 

(mglkg/day) 

(mg/kglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/m~) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m) 

Value 

7.3E+00 

2 OE+DO 

9 1E+00 

1 3E+05 

NA 

1.5E+00 

5.0E-01 

NA 

NA 

NA 

NA 

7.3E+00 

2.0E+OO 

9.1E+00 

1.3E+05 

NA 

1 5E+00 

2 OE+01 

NA 

NA 

NA 

NA 

1.1E-03 

5.7E-04 

2.6E-03 

3 8E+01 

NA 

43E-03 

8.4E-02 

9.0E-03 

NA 

NA 

NA 

Units 

(mg/kg/day)- 1 

(mg/kg/day)"1 

(mg/kg/dayr1 

(mg/kg/dayr1 

(mg/kg/day) 1 

(mglkg/day) 1 

(mglkg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day)·' 

(mg/kg/day) 1 

(mglkg/day)"1 

(mg/kg/dayt 

(mg/kg/day)"1 

{mglkg/day) 1 

(mg/kg/day)" 1 

(mglkg/day)"' 

(mg/kg/day)·' 

(mg/kg/day) 1 

(mglkg/day)" 1 

(mglkg/day)" 1 

(mg/kg/day)" 1 

(uglm~) 

(uglmar, 

(ugtm3
)"

1 

(ug/m3r, 

(ug/m3)-' 

(uglm3)"' 

(ug/m3
)·' 

(uglm3)-, 

(ug/m3rt 

(ug/m3rl 

~3)"1 

Cancer Risk 

1.9E-06 

7.0E-07 

1.4E-08 

2.4E-07 

2 2E-06 

6 2E-06 

t.tE-05 

1.4E-06 

5 5E-07 

B.OE-09 

4 lE-08 

3.7E-07 

2.4E-06 

1.4E-05 

1.4E-05 

II II 
II II 

1.4E-05 

Non-Cancer Hazard Calculations 

Intake/Exposure Concentration RID/RIC Hazard Quotient 

Value Units Value Units 

5 BE-07 

4.1E-06 

1.8E-OB 

2.2E-11 

2.0E-02 

1.7E-05 

2.7E-05 

1.1E-05 

4.1E-02 

6.6E-05 

6.6E-04 

4.2E-07 

3.2E-06 

1.0E-08 

3.7E-12 

O.OE+OO 

2.9E-06 

O.OE+OO 

O.DE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/ma) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

NA 

2.0E-05 

t.3E-05 

7 OE-10 

1.0E+00 

3 OE-04 

3.0E-03 

3 OE-04 

7 OE-01 

NA 

2 4E-02 

NA 

2 OE-05 

1 JE-05 

7 OE-10 

1.0E+00 

J.OE-04 

7.5E-05 

J.OE-04 

7.0E-01 

NA 

9.6E-04 

NA 

NA 

NA 

4 OE-08 

5.0E-03 

t.SE-05 

1 OE-04 

6 OE-06 

NA 

NA 

5.0E-05 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mglkglday) 

(mg/kglday) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

02 

0.001 

0.03 

0.02 

0.06 

0.009 

0.04 

0.06 

0.03 

04 

0.2 

00008 

0.005 

0 010 

0.2 

06 

0.6 

06 



Scenario Timelrame· Future 

Receptor Population: Commercial Receptor 

Receptor Age Child 

Medium I Exposure Medium I Exposure Point 

:subsurface Soil I subsurface Soil I lOA- Entire Site 

Exposure Point Total 

Exposure Medium Total 

Air I lOA- Entire Slle 

Exposure Po1nt Total 

Exposure Medium Total 

Medium Total 

Notes 

1 Exposure Route 1 

TABLE 7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemteal of 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 3 OF 3 

EPC H Cancer Risk Calculations 
Potential Concern I Value 1 Units llntake/Exposure Concentration CSF/Unlt Risk 

Value UnJts Value UnJts 

I Ingestion IBenzo{a)pyrene Equivalents 0253 mg/kg 3.2E-07 {mglkg/day) 7 3E+00 {mg/kg/dayr, 

Arsenic 1.70 mg/kg 4.0E-07 (mg/kg/day) 1 5E+00 (mg/kg/day)" 1 

Chromium VI 9 20 mglkg 1.2E-05 (mg/kglday) 5 OE-01 (mgtkg/dayr, 

Cobalt 4.70 mg/kg 1.1E-06 {mg/kg/day) NA (mg/kg/day) 1 

Iron 13,000 mglkg 31E-03 (mg/kg/day) NA (mgik /day)' 

II Exp. Route Total I 
Dermal Benzo(a)pyrene Equivalents 0253 mglkg 2.3E-07 (mg/kg/day) 7 3E+OO (mglkg/day)" 1 

Arsenic 1.70 mg/kg 6.7E-08 (mg/kglday) 1.5E+OO (mglkg/day)" 1 

Chromium VI 9.20 mg/kg O.OE+OO (mg/kg/day) 2.0E+01 (mglkg/day)-1 

Cobalt 4.70 mg/kg O.OE+OO (mg/kg/day) NA {mg/kg/dayr, 

Iron 13,000 mg/kg O.OE+OO (mg/kg/day) NA (mg/k /day)' 

Exp. Route Total 

I Inhalation Benzo{a)pyrene Equivalents 2 3E-11 mg/m3 7 2E-13 (mg/m3
) 1.1E-03 {ug/m3), 

Arsenic 1 5E-10 mg/m3 9.1E-13 (mg/m3
) 4.3E-03 (ug/mar, 

Chromium VI B.4E-10 mg/m3 2.6E-11 (mg/m3
) a 4E-o2 (ug/mar, 

Cobalt 4.3E-10 mg/m3 2.5E-12 (mg/m3
) 9 OE-03 (uglm\ 1 

Iron 1 2E-6 mg/m3 6.9E-09 (m /m3
) NA (uglm3), 

II Exp Route Total I 

To1al of Receptor Risks Across All Media 

1 -Mutagenic chemicals were evaluated in accordance with US EPA's Supplemental Guidance lor Assessing Suscep1ibility !rom Early-Lile Exposure to Carcinogens (2005) 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration AID/RIC I Hazard Quotient 

Value Units Value UnJts 

2.3E-06 6.9E-07 {mg/k9t'day) NA (mg/k9t'day) 

B.OE-07 4.7E-06 (mg/k9t'day) 3.0E-04 (mg/kg/day) 0.02 

5.BE-06 2.5E-05 (mg/k9t'day) 3.0E-03 (mg/k91day) 0.008 

1.3E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.04 

3.6E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.05 

B.7E-06 I 0 1 II 
1.7E-06 S.OE-07 {mg/kg/day) NA (mg/kg/day) 

I.OE-07 7.8E-07 (mg/kg/day) 3 OE-04 (mg/kg/day) 0.003 

O.OE+OO (mglkg/day) 7.5E-05 (mg/kg/day) 

0 OE+OO (mgll<.g/day) 3.0E-04 {mglkg/day) 

0 OE+OO (mgll<.g/day) 7.0E-01 (mgll<.g/day) 

1.BE-06 n 0 003 

1 OE-05 I 0.1 

1 OE-05 _l 0.1 

7.9E-13 1.6E-12 (mg/m3) NA (mg/m3) 

3.9E-12 1.1E-11 (mg/m3
) 1.5E-05 (mg/m3

) 

I 
7.1E-7 

2.2E-09 5.7E-11 {mg/m3
) 1.0E-04 (mg/m3

) 5 7E-7 

2.3E-11 2.9E-11 (mg/m3
) B.OE-06 (mg/m3

) 0.000005 

B.IE-08 (mg/m3
) NA (mg/m3

) 

2.2E-09 0.000006 

2.2E-09 0.000006 

2 2E-09 0 000006 

1 OE-05 0 1 

1 5E-04 Total ol Receptor Hazards Across All Media 1 2 



Scenario Timelrame· Future 

Receptor Population: Commercial Receptor 

,Receptor Age· Adult 

Medium Exposure Medium 

urlace Soil Sur! ace Soil 

Exposure Medium Total 

AI' 

Exposure Medium Total 

Medium Total 

Exposure Pomt 

lOA High Concentrations 
Area 

Exposure Point Total 

lOA- High Concentrations 
Area 

Exposure Point T olaf 

Exposure Route 

Ingestion 

Exp Route Total 

Dermal 

Exp Route T olaf 

Inhalation 

Exp Route To! a! 

TABLE 7 2.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical ol 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epox.ide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chrom1um VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epox.lde 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2,3,7,8-TCDD Equivalents 

'Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 1 OF 3 

EPC Cancer Risk Calculations 

Value I Units 

3 80 

0063 

0.160 

9.2E-6 

8,000 

710 

93.8 

4.20 

15,000 

240 

220 

3 80 

0.063 

0160 

9.2E-6 

8,000 

7 10 

93 8 

4.20 

15,000 

240 

220 

3.5E-10 

5.7E-12 

1.5E-11 

8.4E-16 

7.3E-7 

6.5E-10 

B.SE-9 

3.8E-10 

1.'1E-6 

2.2E-B 

2.0E-B 

mglkg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Intake/Exposure Concentration 

Value I Units 

7.0E-07 

6.3E-09 

1.6E-08 

9 3E-13 

8 1E-04 

7.1E-07 

1 7E-05 

4 2E-07 

1.5E-03 

2 4E-05 

2 2E-05 

7.3E-07 

7.1E-09 

1.3E-08 

2.2E-13 

O.OE+OO 

1.7E-07 

O.OE+OO 

O.OE-+00 

O.OE-+00 

0 OE-+00 

0 OE+OO 

1.5E-11 

1.3E-13 

3.4E-13 

2.0E-17 

1.7E-08 

1 5E-11 

3.7E-10 

9.0E-12 

3.2E-08 

5.1E-10 

4.7E-10 

(mg/kglday) 

(mglkg/day) 

(mgll<g/day) 

(mg/kg/day) 

(mgll<g/day) 

(mgll<g/day) 

(mgll<g/day) 

(mgll<g/day) 

(mgll<g/day) 

(mgll<g/day) 

(mg/kg/day) 

(mgll<g/day) 

(mglkg/day) 

(mgll<glday) 

(mgll<glday) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/k9'day) 

(mg/kg/day) 

(mgll<g/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

CSF/Unit Risk 

Value I Units 

7.3E+00 

2.0E-+00 

9.1E-+00 

1.3E+05 

NA 

1.5E+00 

5 OE-01 

NA 

NA 

NA 

NA 

7.3E-+00 

2.0E-+00 

9.1E-+00 

1.3E-+05 

NA 

1.5E+OO 

2 0E+01 

NA 

NA 

NA 

NA 

1.1E-03 

5.7E-04 

2 6E-03 

3 BE+OI 

NA 

4 3E-03 

8 4E-02 

9 OE-03 

NA 

NA 

NA 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/dayt 

(mglkg/day) 1 

(mglkg/day)"1 

(mg/kg/day) 1 

(mglkg/day)"1 

(mglkg/day) 1 

(mg/kg/day) 1 

{mglkg/day)"1 

{mg/kg/day)" 1 

(mg/kg/day) 1 

(mg/kg/day)"1 

(mg/kg/day) 1 

(mglkg/day)"1 

(mg/kg/day)" 1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg.lkg/day)"1 

(mg/kg/day)" 1 

(mgfkg/day)" 1 

{mglkg/day)"1 

(ugtm3r1 

(ugtm3r1 

(ug/m3r, 

(ug/m3
)"

1 

(ug/m3
)"

1 

(ug/m3), 

(uglm3
)"

1 

(uglm3)1 

(ug/m3) 1 

(ug/m3
}"

1 

(ug/m3)1 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration AfO/AIC Hazard Quotient 

5.1E-OS 

1.3E-08 

1 5E-07 

1 2E-07 

1 1E-OS 

8.7E-06 

1.5E-05 

5 3E-OS 

1 'IE-08 

1.2E-07 

2 9E-08 

2.SE-07 

5 7E-06 

2 1E-05 

2 1E-05 

1.6E-11 

7 7E-14 

8.9E-13 

7.5E-13 

6.5E-11 

3.1E-08 

B.1E-11 

3.1E-08 

31E-08 

3.1E-OB 

2.1E-05 

Value Units Value Untts 

1.1 E-06 (mg/kglday) 

1.8E-08 (mgfkg/day) 

4.7E-08 (mg/kglday) 

2.7E-12 (mg/kg/day) 

2 3E-03 (mg/kg/day) 

2.1 E-06 (mg/kg/day) 

2 BE-05 (mg/kg/day) 

1.2E-OS (mg/kg/day) 

4.4E-03 (mg/kglday) 

7.0E-05 (mg/kg/day) 

6.5E-05 (mglkglday) 

1.2E-06 

2.1E-o8 

3.7E-08 

6.5E-13 

O.OE+OO 

5.0E-07 

O.OE+OO 

O.OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-11 

3.9E-13 

1.0E-12 

5.7E-17 

5.0E-08 

4.4E-11 

5 8E-10 

2.6E-11 

9.3E-08 

1.5E-09 

1.4E-09 

(mg/kg/day) 

(mg/kg.lday) 

(mg/kg/day) 

(mgll<gfday) 

(mglkg/day) 

(mgll<g/day) 

(mg/kglday) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

NA 

2.0E-05 

1 3E-05 

7.0E-10 

1.0E+OO 

3 OE-04 

3.0E-03 

3.0E-04 

7.0E-01 

NA 

2 4E-02 

NA 

2 OE-05 

1.3E-05 

7.0E-IO 

1.0E+00 

3.0E-04 

7.5E-05 

3.0E-04 

7.0E-01 

NA 

9 6E-04 

NA 

NA 

NA 

4.0E-08 

5.0E-03 

1.5E·05 

1.0E-04 

Ei.OE-06 

NA 

NA 

5.0E-05 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mglkg/day) 

(mglkg/day) 

(mgll<.g.lday) 

(mg/kg/day) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

0.0009 

0 004 

0 004 

0 002 

0.007 

0 009 

0004 

0 oos 

0 003 

0.04 

0.001 

0003 
0.0009 

0.002 

0.007 

005 

0.05 

1 4E-9 

0 000010 

0.000003 

0 000006 

0 000004 

0 00003 

0 00005 

0.00005 

0 00005 

005 



!Scenario Tlmeframe: Future 

Receptor Population: Commercral Receptor 

Receptor Age. Adult 

Medium Exposure Medrum 

Surface Soil Surface Soli 

Exposure Medium Total 

Air 

Exposure Medium Total 

Medium Total 

Exposure Point 

lOA Low Concentrations 
Area 

Exposure Point Total 

lOA- Low Concentrations 
Area 

Exposure Point Total 

TABLE 7.2.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Exposure Route 

Ingestion 

I Exp. Routa Total II 

Chemical of 

Potential Concern 

Benzo{a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxrde 

2,3,7,8-TCDO Equivalents 

Aluminum 

Arsenic 

ChromrumVI 

Cob a!! 

Iron 

Lead 

Manganese 

Dermal IBenzo(a)pyrene EquJvalents 

Aroclor-1260 

r Exp. Route Tot8il
1 

Inhalation 

II Exp Rout a Total II 

Heptachlor Epoxide 

2,3,7,8-TCOO Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC Cancer Risk Calculations 

Value 

0210 

1.50 

0.007 

8 OE-6 

7,300 

620 

990 

410 

15,000 

24.0 

240 

0.210 

1.50 

0.007 

8 OE-6 

7,300 

620 

990 

410 

15,000 

24 0 

240 

1 9E-11 

t.4E-10 

6.1E-13 

7.3E-16 

6 6E-7 

5.6E-10 

9.0E-10 

3.7E-10 

1 4E-6 

2.2E-9 

2.2E-B 

Units 

mg/kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

m!}lkg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mgfkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Intake/Exposure Concentration 

Value I Units 

3.9E-OB 

1.5E-07 

6.7E-10 

8 1E-t3 

7 3E-04 

6 2E-07 

1 BE-06 

4 1E-07 

1 5E-03 

2 4E-06 

2.4E-05 

4.0E-08 

1.7E-07 

5.4E-10 

1 9E-13 

0 OE+OO 

1 5E-07 

0 OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

8.2E-t3 

3.2E-12 

1.4E-14 

1.7E-17 

1.6E-OB 

1.3E-11 

3.9E-11 

B.BE-12 

3.2E-08 

5.1E-11 

5.1E-10 

(mg/kg/day) 

(mgll<glday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg!day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkg/day) 

(mg/m3
) 

(mglm3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mglm3
) 

CSF/Unit Risk 

Value I Units 

7.3E+OO 

2.0E+OO 

9 IE+OO 

1 3E+05 

NA 

1.5E+00 

S.OE-01 

NA 

NA 

NA 

NA 

7.3E+00 

2 OE+OO 

9.1 E+OO 

1.3E+05 

NA 

1.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

1 tE-03 

5 7E-04 

2 6E-03 

3.BE+01 

NA 

4.3E-03 

8 4E-02 

9.0E-03 

NA 

NA 

NA 

(mg/kg/dayr' 

(mglkg/dayr' 

(mg/kg/dayr' 

(mg/kg/dayr' 

(mg/kg/dayr' 

(mgtkg/dayr' 

(mg/kg/dayr' 

(mg/kg/dayr' 

(mglkg/dayr' 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mglkg/dayr' 

(mglkg/day)"1 

(mg/kg/dayr' 

(mglkg/day)"' 

(mg/kg/dayr' 

(mg/kg/day)"1 

(mg/kg/dayr' 

{mg/kg/dayr' 

{mglkg/day)·' 

{mg/kg/day) 1 

(mg/kg/day) 1 

(ug!m\ 1 

(ug/mlr1 

(ug/mar1 

(uglm\ 1 

(ug/m3r1 

(ug/mar1 

(ug!m\ 1 

(ug/m3r1 

(uglm\ 1 

(ug/m3rl 

(ug/m
3r' 

Cancer Risk 

2 8E-07 

3.0E-07 

61E-09 

1 OE-07 

9.4E-07 

9.1E-07 

2.5E-06 

2.9E-07 

3.4E-07 

4.9E-09 

2.5E-08 

2 2E-07 

8 8E-07 

3 4E-06 

3 4E-06 

9.0E-13 

1.8E-12 

3.7E-t4 

6.5E-13 

5 7E-11 

3.3E-09 

7.9E-11 

3.4E-09 

3.4E-09 

3 4E-09 

3.4E-06 

Non-Cancer Hazard Calculations 

Intake/Exposure Concentration RIO/RIC Hazard Quotient 

Value Units Value Units 

6.2E-OB 

4.4E-07 

2.0E-09 

2.3E-12 

2 IE-03 

1 8E-06 

2 9E-06 

1 2E-06 

4 4E-03 

7 OE-06 

7.0E-05 

6.4E-OB 

4.9E-07 

1.6E-09 

5.6E-13 

O.OE+OO 

4 4E-07 

0 OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-12 

9.3E-12 

4.2E-14 

S.OE-17 

4.5E-08 

3.9E-11 

6.2E-11 

2.6E-11 

9.3E-08 

1.5E-10 

1.5E-09 

{mglkg/day) 

(mglkglday) 

{mglkglday) 

(mg/kglday) 

(mg/kglday) 

(mgll<glday) 

(mgll<g/day) 

(mglkg/day) 

(mglkglday) 

(mglkglday) 

(mg/kglday) 

(mglkg/day) 

(mglkg!day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mg/kglday) 

(mglkg/day) 

(mg/kglday) 

(mg/kglday) 

{mg/kg/day) 

(mg/kglday) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

NA 

2.0E-05 

1.3E-05 

7.0E-10 

1 .OE+OO 

3.0E-04 

3.0E-03 

3.0E-04 

7.0E-01 

NA 

2.4E-02 

NA 

2.0E-05 

1.3E-05 

7.0E-10 

1.0E+00 

3 OE-04 

7.5E-05 

3.0E-04 

7 OE-01 

NA 

9.6E-04 

NA 

NA 

NA 

4.0E-OB 

5.0E-03 

1.5E-05 

t.OE-04 

6.0E-06 

NA 

NA 

5.0E-05 

(mg/kg/day) 

(mg/kg/day) 

(mgll<g/day) 

(mgll<glday) 

(mg/kglday) 

(mg/kg/day) 

(mgll<glday) 

(mgll<g/day) 

(mglkg/day) 

(mglkg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mglkg/day) 

(mglkglday) 

(mglkg/day) 

(mg/kg/day) 

{mg/k!}lday) 

{mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

0.02 

0.0002 

0.003 

0002 

0.006 

00010 

0 004 

0006 

0.003 

II o.os II 

0.02 

0.0001 

0.0008 

0001 

0 03 

0 07 

0 07 

1 2E-9 

0 000009 

0 000003 

6 2E-7 

0 000004 

0.00003 

0.00005 

0.00005 

0.00005 

0.07 



!Scenario Tlmeframe Future 

Receptor Population: Commercial Receptor 

Receptor Age· Adult 

Medrum I Exposure Medium I Exposure Point 

!Subsurface Soil I Subsurface Soil I lOA - Entire Site 

Exposure Point Total 

Exposure Medium Total 

AI' I lOA- Entire Site 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Notes 

I Exposure Route I 

TABLE 7.2.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE30F3 

EPC lr Cancer Rrsk Calculations 
Potential Concern Value 1 Units IL Intake/Exposure Concentration CSF/Unil Risk 

Value Units Value Untts 

I Ingestion IBenzo(a)pyrene Equivalents 0.253 mg/kg 4 7E-OB (mg/kg/day) 7.3E+00 (mg/kg/day)· 1 

Arsenic 1.70 mg/kg 1 7E-07 (mgll<g/day) 1.5E+00 (mg/kg/day)"1 

Chromium VI 9.20 mglkg 1 7E-06 (mglkg/day) 5 OE-01 (mglkg/day)·' 

Cob at! 4 70 mg/kg 4 7E-07 (mglkglday) NA (mglkg/dayr' 

Iron 13,000 mglkg 1 3E-03 (mgll<g/day) NA (mg/kg/dayt 

Exp. Route Total 

Dermal Banzo(a)pyrene Equivalents 0.253 mglkg 4 BE-08 (mg/kglday) 7.3E+00 (mgtkg/day)"1 

Arsenic 1 70 mg/kg 4 IE-08 (mg/kglday) 1.5E+00 (mglkg/day)" 1 

Chromium VI 9.20 mglkg O.OE+OO (mglkglday) 2.0E+01 (mglkg/day) 1 

Cobalt 4 70 mglkg 0 OE+OO (mglkglday) NA (mglkg/dayr' 

Iron 13,000 mglkg 0 OE+OO (mg/kglday) NA (mg/kg/dayt 

Exp Route T alai 

I Inhalation Benzo(a)pyrene Equivalents 2.3E-11 mg/m3 9.9E-13 (mg/m3
) I.IE-03 (ug/m3r, 

Arsenic 1.5E-10 mg/m3 3.6E-12 (mg/m3
) 4.3E-03 (uglm3r, 

Chromium VI B.4E-10 mg/m3 3.6E-11 (mg/m3
) 8 4E-02 (uglmar, 

Cobalt 4.3E-l0 mg/m3 l.OE-11 (mg/m3
) 9 OE-03 (uglm3), 

Iron 1 2E-6 mg/m3 2.BE-08 (m /m3
) NA (uglmar, 

I Exp. Route Total I 

Total of Receptor Risks Across All Media 

1 -Mutagenic chemicals were evaluated In accordance with US EPA's Supplemental Guidance for Assessing Susceptibility !rom Early-Life Exposure to Carcinogens (2005) 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration RfO/RfC I Hazard Quotient 

Value Units Value Un~s 

3 4E-07 7.4E-OB (mglk.g/day) NA (mglkglday) 

2 6E-07 S.OE-07 (mg/kg/day) 3 OE-04 (mg/kg/day) 0 002 

8 5E-07 2.7E-06 (mg/kglday) 3 OE-03 (mg/kglday) 0.0009 

1.4E-06 (mg/kglday) 3.0E-04 (mg/kg/day) 0 005 

3.8E-03 (mg/kg/day) 7.0E-01 (mg/kglday) 0 005 

1.4E-06 001 

3.5E-07 7.7E-OB (mglkglday) NA (mglkg/day) 

6 lE-08 1.2E-07 (mglkglday) 3.0E-04 (mglkglday) I 0.0004 

O.OE+OO (mg/kglday) 7.5E-05 (mglkglday) 

O.OE+OO (mg/kg/day) 3.0E-04 (mg/k!;)!day) 

0 OE+OO (mgll<g/day) 70E-01 (mg/kglday) 

4 1E-07 ll 0 0004 I 
1.9E-06 I 0.01 I 
1.9E-06 JL 0.01 

1.1E-12 1.6E-12 (mg/m3
) NA (mg/m3

) 

1.6E-11 1.1E-11 (mg/m3
) 1.5E-05 (mg/m3

) 

I 
7.1E-7 

3.0E-09 5.7E-11 (mg/m3) 1 OE-04 (mg/m3) 5.7E-7 

9.0E-1l 2.9E-11 (mg/m3) 6 OE-06 (mg/m3
) 0.000005 

8 lE-08 (m /m3
) NA (mglm') 

3 IE-09 0.000006 

3 IE-09 0.000006 

3 tE-09 0 000006 

1.9E-06 0.01 

2.6E-05 Total of Receptor Hazards Across All Media 01 



Scenano Timeframe· Future 

Receptor Population· Residents 

Receptor Age: Child 

Med1um 

'Surface Soil 

Medium Total 

Exposure Medium 

Surface Soil 

Exposure Medium Total 

Air 

Exposure Medium Total 

Exposure Point 

lOA H1gh Concentrations 
Area 

Exposure Point Total 

lOA- High Concentrations 
Area 

Exposure Point Total 

Exposure Route 

Ingestion 

Exp Route T olal 

Dermal 

Exp Route Total 

Inhalation 

Exp. Route Total 

TABLE 7.3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical ol 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equwalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chrom1um VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equwalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC Cancer Risk Calculations 

Value I Units 

3.80 

0.063 

0.160 

9.2E-6 

8,000 

7.10 

93 8 

4.20 

15,000 

240 

220 

3.80 

0.063 

0.160 

9 2E-6 

8,000 

710 

93.8 

4 20 

15,000 

240 

220 

3.5E-10 

5.7E-12 

1.5E-11 

84E-16 

7 3E-7 

6.5E-10 

8 5E-9 

3 BE-10 

1 4E-6 

2 2E-8 

2 OE-8 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg./kg 

mg./kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Intake/Exposure Concentration 

Value I Units 

2.2E-05 

6.9E-08 

1.8E-07 

1.0E-1l 

B.8E-03 

7.BE-06 

S.SE-04 

4.6E-06 

1.6E-02 

2.6E-04 

2.4E-04 

8.1E-06 

2.7E-OB 

4.9E-08 

8 5E-13 

0 OE+OO 

6 5E-07 

0 OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-10 

4.7E-13 

1.2E-12 

6.9E-17 

6.0E-08 

5.3E-11 

3 7E-09 

3 1E-11 

1.1E-07 

1 BE-09 

1 6E-09 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day} 

(mgil<g'day) 

(mglkg/day) 

(mglkg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

{mg/m3
) 

CSF!Vni1 Risk 

Value I Units 

7.3E+00 

2.0E+00 

9.1 E+OO 

1 3E+05 

NA 

1 SE+OO 

5 OE-01 

NA 

NA 

NA 

NA 

7 3E+00 

2 OE+OO 

9 1 E+OO 

1.3E+05 

NA 

t.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

1.\E-03 

5.7E-04 

2.6E-03 

3.8E+01 

NA 

4.3E-03 

8.4E-02 

9.0E-03 

NA 

NA 

NA 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)·1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)" 1 

(mglkg/day)·1 

(mg/k.g/day) 1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(m9fkg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)" 1 

{mglkg/dayt 

(mglkg/dayt 

(mg/kg/day)" 1 

(mg/kg/day) 1 

(ug/m3r, 

(ug/m3)"T 

(uglm3)"1 

(u9fm3)1 

(uglm3r, 

(uglmJ), 

(uglm3r, 

(ug/mJ)., 

(ug/mJ)", 

(ug.lm3r, 

(ug.lm3r, 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration AID/RIC Hazard Quotient 

1 6E-04 

1.4E-07 

1.6E-06 

1.3E-06 

1.2E-05 

2.7E-04 

4.5E-04 

5.9E-05 

5.4E-OB 

4.5E-07 

1.1E-07 

9.8E-07 

6.1E-05 

5 1E-04 

5.1E-04 

1.7E-10 

2.7E-13 

3.1E-12 

2.6E-12 

2.3E-10 

3.1E-07 

2.8E-10 

3 1E-07 

3.1E-07 

3.1E-07 

5.1E-04 

Value Units Value Units 

4.9E-05 

B 1E-07 

2.0E-06 

1.2E-10 

1.0E-01 

9.1E-05 

1.2E-03 

5.4E-05 

1.9E-Ot 

3.1E-03 

2.8E-03 

t.BE-05 

3.2E-07 

5.7E-07 

9 9E-12 

0 OE+OO 

7.6E-06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3 3E-10 

5.5E-12 

1 4E-11 

8 OE-16 

7.0E-07 

6.2E-10 

8 2E-09 

3.7E-10 

1.3E-06 

2.1E-08 

1 9E-08 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg!kg'day) 

(mglkg/day) 

(mg/k[:Jiday) 

(mg/k!)lday) 

{mg/k[:Jiday) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkg!day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

{mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/m3
) 

{mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mglm3
) 

{mg/m3
) 

(mg/m3
) 

(mg/m3
) 

NA 

2.0E-05 

1.3E-05 

7.0E-10 

1.0E+00 

3 OE-04 

3.0E-03 

3 OE-04 

7.0E-01 

NA 

2 4E-02 

NA 

2.0E-05 

1.3E-05 

7.0E-10 

1.0E+00 

3.0E-04 

7 5E-05 

3 OE-04 

7.0E-01 

NA 

9.6E-04 

NA 

NA 

NA 

4.0E-08 

5.0E-03 

1.5E-05 

1.0E-04 

B.OE-06 

NA 

NA 

5 OE-05 

{mg/kg/day) 

(mglkg'day) 

(mg'kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kglday) 

(mglkg/day) 

(mg/kglday) 

(mg/kglday) 

(mglkg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kglday) 

(mg/kg/day) 

(mglkglday) 

(mglkg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

{mg/m3) 

(mg/m3) 

0.04 

0.2 

02 

0 1 

03 
04 

0.2 

03 

01 

1.7 

0.02 

0.04 

0 01 

0.03 

0.10 

1.8 

1 8 

2.0E-8 

0 0001 

0.00004 

0.00008 

0.00006 

0.0004 

00007 

0.0007 

0.0007 

1.8 



Residents 

Medium 

Surface Soil 

Medium Total 

Exposure Medium 

Surtace So1l 

Exposure Medium Total 

Air 

Exposure Po1nt 

lOA- Low Concentrations 
Area 

Exposure Poinl Total 

lOA Low Concentrations 
Area 

Exposure Route 

Ingestion 

II E><p. Route Total 11 

Dermal 

Exp Route Total 

Inhalation 

TABLE 7.3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

lead 

Manganese 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxtde 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

NAS SOUTH WEYMOUTH. WEYMOUTH, MASSACHUSETIS 
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EPC Cancer Risk Calculations 

Value 

0.210 

1 50 

0.007 

B.OE-6 

7,300 

6.20 

9.90 

4 10 

15,000 

24 0 

240 

0210 

1.50 

0 007 

8.0E-6 

7,300 

6.20 

9.90 

4.10 

15,000 

24.0 

240 

1.9E-11 

1.4E-10 

61E-13 

7.3E-16 

6.6E-7 

5.6E-10 

9.0E-10 

37E-10 

1 4E-6 

2 2E-9 

2 2E-B 

Units 

mg!kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Intake/Exposure Concentration 
Value I Units 

1 2E-06 

1.6E-06 

7.3E-09 

B.BE-12 

B.OE-03 

6.8E-06 

5.8E-05 

4.5E-06 

1.6E-02 

2.6E-05 

2.6E-04 

4.5E-07 

6.4E-07 

2.1E-09 

7.4E-13 

O.OE+OO 

5.7E-07 

O.OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

84E-12 

1.1E-11 

5 OE-14 

6.0E-l7 

5.5E-08 

4 6E-11 

3 9E-10 

3 1E-11 

1 lE-07 

1 8E-t0 

1 8E"09 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg!day) 

(mg/m3
) 

{mg/m3
) 

(mg/m~) 

(mg/m3
) 

(mg/m3
) 

{mg/m3
) 

(mg/m3
) 

(mg/m3
) 

{mg/m3
) 

(mg/m3
) 

(mg/m3
) 

CSF/Vnit Risk 
Value I Units 

7.3E+00 

2.0E+00 

9 1 E+OO 

1 3E+05 

NA 

1 SE+OO 

5 OE-01 

NA 

NA 

NA 

NA 

7 3E+00 

2 OE+OO 

9 1E+00 

1 3E+05 

NA 

1.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

1.1E-03 

5.7E-04 

2.6E-03 

3.8E+01 

NA 

4.3E-03 

8.4E-02 

9.0E-03 

NA 

NA 

NA 

(mg!kg/day) 1 

(mg!kg/dayr1 

(mglkg/dayr1 

(mglkg/dayr 1 

(mglkg/dayr1 

(mglkg/da.yr, 

(mglkg/day) 1 

(mglkg/day) 1 

(mglkg/dayr
1 

(mglkg/dey) 1 

(mglkg/day) 1 

(mglkg/day) 1 

(mglkgJdayr 1 

(mglkg/dayr1 

(mg/kg/dayr1 

(mglkg/dayr1 

(mglkg/dayr 1 

(mg/kg/dayr 1 

(mglkg/dayr1 

(mglkg/dayr 1 

(mglkg/day)- 1 

(mglkg/dayr1 

(ug/m3)1 

(uglm3r' 

(uglm3r' 

(uglm3r' 

(uglm\ 1 

(ug/m3
}"' 

(uglm3r1 

(ugtm3r' 
(uglm3r, 

(uglm3r' 

(uglm3,-1 

Non-Cancer Hazard Calculations 

Cancer Risk U Intake/Exposure Concentration 

9.0E-06 

3.3E-06 

6.7E-08 

1.1E-06 

1 OE-05 

2 9E-05 

5 3E-05 

3.3E-06 

1.3E-06 

1.9E-08 

9.6E-08 

8.6E-07 

5.5E-06 

5.8E-05 

9 2E-12 

6 4E-12 

1 3E-13 

2.3E-12 

2.0E-10 

3 3E-08 

2.8E-10 

Value I Units 

2.7E-06 

1.9E-05 

8.6E-OB 

1.0E-10 

9.3E-02 

7.9E-05 

1.3E-04 

5.2E-05 

1.9E-01 

31E-04 

3.1E-03 

9.8E-07 

7.5E-06 

2.4E-OB 

8.6E-12 

O.OE+OO 

6.7E-06 

O.OE+OO 

0 OE+OO 

0 OE+OO 

O.OE+OO 

0 OE+OO 

1.8E-11 

1.3E-10 

5.8E-13 

7.0E-16 

S 4E-07 

5.4E-10 

8 SE-10 

3.6E-10 

1 3E-06 

2 lE-09 

2 lE-08 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mglkg!day) 

(mg/kg/day) 

{mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

{mg/kglday) 

{mg/kglday) 

(mglkg/day) 

(mg/kg/day) 

(mg/kglday) 

(mglkg/day) 

(mglkglday) 

(mglkg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

RID/RIC 

Value I Units 

NA 

2.0E-05 

1.3E-05 

7.0E-10 

1.0E+00 

3 OE-04 

3.0E-03 

3.0E-04 

7 OE-01 

NA 

2 4E-02 

NA 

2.0E-05 

1 3E-05 

7.0E-10 

1 OE+OO 

3.0E-04 

7.5E-05 

3.0E-04 

7.0E-01 

NA 

9 6E-04 

NA 

NA 

NA 

4 OE-08 

5.0E-03 

1.5E-05 

1 OE-04 

S.OE-06 

NA 

NA 

5 OE-05 

(mg/k!}lday) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mglkg/day) 

(mg/kglday) 

{mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mglkglday) 

(mglkg/day) 

(mg/kg/day) 

{mglkg/day) 

(mg/kg/day} 

(mglkg/day) 

(mglkg/day) 

(mglkglday) 

(mglkglday) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

Hazard Quotient 

1.0 

0 007 

0.1 

0.09 

0.3 

004 

0.2 

0.3 

0.1 

21 

04 

0.002 

OOt 

002 

0.4 

25 

25 

1.7E-8 

0.0001 

0 00004 

0.000009 

0 00006 

00004 

II E><p. Route Total I I 3 4E-OB ~ 0 0006 

Exposure Point Total I 3.4E-08 

Exposure Medium Total 3.4E-OB 

5.8E-05 



enario Tlmeframe: Future 

eceptor Population: Residents 

eceptor Age Chrld 

Medium I Exposure Medrum I Exposure Point 

Subsurface Sorl !Subsurface Soil I lOA- Entire Site 

Exposure Point Total 

Exposure Medium Total 

Air I lOA- Entire Site 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Notes 

TABLE 7.3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

I Exposure Rollfe I Chemical ol 

Potential Concern 

I Ingestion IBenzo(a)pyrene Equivalents 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Exp. Route Total 1 

Dermal Benzo(a)pyrene Equivalents 

Arsenic 

Chromium VI 

Cobalt 

Iron 

II Exp. Route Total I 

I Inhalation IBenzo(a)pyrene Equivalents 

Arsenic 

Chromium VI 

Cobalt 

Iron 

I Exp. Route Total I 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC T Cancer Risk Calculations 

I Value 1 Units llntake/Exposure Concentration CSF/Unit Risk 

Value Units Value Units 

0253 mg/kg 1.5E-06 (mglk.g/day) 7 3E+OO (mg/kg/day)"1 

1.70 mglkg 1.9E-06 (mg/kglday) 1 SE+OO (mglkglday)"1 

9.20 mg/kg 5.4E-05 (mglk.glday) 5.0E-01 (mglkg/day)· 1 

4 70 mglkg 5.2E-06 (mg/kg/day) NA (mg/kglday)" 1 

13,000 mglkg 1.4E-02 (mgll<glday) NA (m\l'kg/day)' 

0253 mg/kg 5.4E-07 (mgll<glday) 7.3E+OO {mglkg/day)" 1 

1.70 mg/kg 1.6E-07 (mgll<glday) 1.5E+OO {mglkg/day) 1 

9.20 m\l'kg 0 OE+OO (mg/kglday) 2 0E+01 (mg/kg/dayt 

4.70 mglkg O.OE+OO (mgll<g/day) NA (mg/kg/day) 1 

13,000 mglkg O.OE+OO (mg/kg/day) NA (mo/ko/davr' 

2.3E-11 mg/m3 I.OE 11 (mg/m3) t.IE-03 (uglm3)-r 

1.5E-10 mg/m3 1.3E-11 (mg/m3
) 4 3E-03 (uglm3r, 

B.4E-10 mg/m3 3 7E-10 (mg/m3
) 8 4E-02 (uglm3r, 

4.3E-10 mg/m3 3.5E-11 (mg/m3
) 9.0E-03 (uglm3r, 

1.2E-6 mg/m3 9.7E-OB (mg/m3
) NA (uglm3r, 

I 

Total of Receptor Risks Across All Media .1 

1 -Mutagenic chemicals were evaluated In accordance with USEPA's Supplemental Guidance lor Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentratron RIO/RIC I Hazard Quotient 

Value Units Value Units 

1. IE-OS 3.2E-06 (mg/kg/day) NA (mg/kg/day) 

2.8E-06 2.2E-05 (mg/kg/day) 3.0E-04 (mglkglday) 0.07 

2.7E-05 1.2E-04 (mg/kglday) 3.0E-03 (mg/kglday) 0.04 

6.0E-05 (mg/kglday) 3.0E-04 (mg/kglday) 0.2 

1.7E-01 (mg/kglday) 7 OE-Ot (mg/kglday) 0.2 

4 OE-05 0.5 

3 9E-06 1.2E-06 {mglk.g/day) NA (mglk.glday) 

2.3E-07 I.BE-06 (mgl1<.g/day) 3 OE-04 (mgll<.g/day) I 0.006 

O.OE+OO (mglk\l'day) 7.5E-OS (mg/kglday) 

O.OE+OO (mg/kg/day) 3.0E-04 (mgl1<.glday) 

O.OE+OO (mgl1<.g/day) 7.0E-01 (mgll<g/day) 

4 2E-06 T 0 006 

4 SE-05 I 0.6 

4 SE-05 JL 06 

I.IE-11 2.2E-11 (mg/m3
) NA (mg/m3) 

5.5E-11 t.SE-10 (mg/m3
) 1.5E-05 (mg/m3

) 

I 
0 000010 

3.1E-OB B.OE-10 (mg/m3
) t.OE-04 (mg/m3

) 0 000008 

3.2E-10 4.1E-10 (mg/m3
) 6.0E-06 (mg/m3

) 0 00007 

l.IE-06 (mg/m3) NA (mg/m3
) 

3.1E-08 ~ 
3.1E-OB I 0.00009 

3.1E 08 0 00009 

4.5E-05 0.6 

6.1E-04 Total of Receptor Hazards Across All Media 4.9 



Timelrame Future 

Population: Residents 

tor Age: Adult 

Medium 

ISurlace Soil 

Medium Total 

Exposure Medium 

Sur! ace Soil 

Exposure Medium Total 

Air 

Exposure Medium Total 

Exposure Point 

lOA High Concentrations 

Area 

Exposure Point Total 

lOA- High Concentrations 

Area 

Exposure Po1nt Total 

Exposure Route 

Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Inhalation 

Exp. Route Total 

TABLE 7 4 RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

Banzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2.3.7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC 

Value I Units 

3 BO 

0.063 

0.160 

9 2E-6 

8,000 

7 10 

93 B 

420 

15,000 

240 

220 

3 BO 

0 063 

0160 

9 2E-6 

8,000 

7 10 

93.8 

4.20 

15,000 

240 

220 

3.5E-10 

5 7E-12 

1 SE-11 

8.4E-16 

7.3E-7 

6.5E-10 

8.5E-9 

3.8E-10 

1 4E-6 

2.2E-8 

2.0E-8 

mg!kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/m 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m~ 

mg/m3 

mg/m3 

Cancer Risk Calculations 

Intake/Exposure Concentration I CSF/Un;t Risk 

Value I Units I Value I Umts 

3 3E-06 

3 OE-08 

7 SE-08 

4 3E-12 

3 8E-03 

3 3E-06 

8.1E-05 

2.0E-06 

7.0E-03 

1.1E-04 

1 OE-04 

1.7E-06 

1.7E-08 

3.0E-08 

5 2E-13 

0 OE+OO 

4 OE-07 

0 OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

C.OE+OO 

2.1E-10 

1 9E-12 

4 8E-12 

2.7E-16 

2.4E-07 

2.1E-10 

5.1E-09 

1.3E-10 

4.5E-07 

7.2E-09 

6.6E-09 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

7.3E+00 

2.0E+00 

9. IE+OO 

1.3E+05 

NA 

1.5E+00 

S.OE-01 

NA 

NA 

NA 

NA 

7 3E+00 

2 OE+OO 

9 1E+00 

1.3E+05 

NA 

1.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

1.1E-03 

5.7E-04 

2.6E-03 

3 8E+01 

NA 

4 3E-03 

8 4E-02 

9 OE-03 

NA 

NA 

NA 

(mg/kg/day)"1 

(mglkg/day)"1 

(mg/kg/day)" 1 

(mgtkg/dayr' 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"' 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)· 1 

(mg/kg/day) 1 

(mglkglday)"1 

(mglkg/day)·' 

(mg/kg/day)"1 

(mglkg/dayr' 

(mgtkg/day)"1 

(mg/kg/day)" 1 

(mglkg/day)"1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day)"1 

(ugtmar, 

(ug!m\ 1 

(uglm\' 

(ug/m3)·1 

(uglm3r, 

(uglm3r' 

(ug/m3r' 

(uglm3)1 

(ug/m~r' 
(ug/m3)1 

(ug/m3), 

Non-Cancer Hazard Calculations 

Cancer Risk I lnta~:~:osure Conc~~~:allon Value RfO/RIC Units Hazard Quotient 

2.4E-05 

5 9E-08 

6.8E-07 

5.6E-07 

5.0E-06 

4.0E-05 

7 IE-05 

1.2E-05 

3.3E-08 

2.7E-07 

6.7E-08 

6.0E-07 

1.3E-05 

8.4E-05 

8 4E-05 

2 3E-10 

1 1E-12 

1 2E-11 

1 OE-11 

9 1E-10 

4.3E-07 

1.1E-09 

4.3E-07 -4.3E-07 

4.3E-07 

8.4E-05 

5 2E-06 

8.6E-08 

2 2E-07 

1 3E-11 

11E-02 

9 7E-06 

1 3E-04 

5 8E-06 

2.1E-02 

3 3E-04 

3.0E-04 

2.7E-06 

4 BE-08 

8.7E-08 

1 SE-12 

0 OE+OO 

1.2E-06 

0 OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

3.3E-10 

5.5E-12 

l.4E-11 

8.0E-16 

7.0E-07 

6.2E-10 

8.2E-09 

3.7E-10 

1.3E-06 

2.1E-08 

1.9E-OB 

(mglkg!day) 

(mglkg/day) 

(mglkg/day) 

(mglkglday) 

(mglkg/day) 

(mg!kg!day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkg/day) 

(mgl1<g/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglm3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3) 

NA 

2 OE-05 

1.3E-05 

7.0E-10 

1.0E+00 

3.0E-04 

3 OE-03 

3.0E-04 

7.0E-01 

NA 

2 4E-02 

NA 

2.0E-05 

1.3E-05 

7.0E-10 

1 OE+OO 

3.0E-04 

7.5E-05 

3 OE-04 

7.0E-01 

NA 

9.6E-04 

NA 

NA 

NA 

4 OE-08 

S.OE-03 

1.5E-05 

1.0E-04 

6.0E-06 

NA 

NA 

5 OE-05 

(mg!kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mgl1<g/day) 

(mglkg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgl1<g/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mglkg/day) 

(mgl1<g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3
) 

(mg/m~) 

(mg/m3
) 

OOM 

0~ 

0~ 

om 
oro 
OM 

0~ 

oro 

0.01 

02 

0.002 

0.007 

0.002 

0.004 

0 02 

0.2 

0.2 

2.0E-B 

0.0001 

0.00004 

0.00008 

0.00006 

0.0004 

~ 
00007 

00007 

02 



!Scenario Tlmelrame Future 

Receptor Population· Residents 

Receptor Age Adult 

Medium 

ISurlace Soil 

Medium Total 

Exposure Medium 

Surface Soil 

Exposure Medium Total 

Air 

Exposure Medium Total 

Exposure Point 

lOA- Low Concentrations 
Area 

Exposure Point Total 

lOA- Low Concentrations 
Area 

Exposure Point Total 

Exposure Route 

Ingestion 

:1 Exp. Rou1e To1al II 
Dermal 

Exp. Route Total 

Inhalation 

II Exp. Route To1al l1 

TABLE 7 4 RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical ol 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroc!or-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene EquWalenls 

Aroclor-1260 

Heptachlor Epoxlde 

2,3,7,8-TCDD EquWelents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Benzo(a)pyrene Equwalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenk: 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC Cancer Risk Calculations 

Value 

0210 

1.50 

0.007 

BOE-6 

7,300 

620 

9 90 

410 

15,000 

24.0 

240 

0.210 

1 50 

0.007 

B OE-6 

7,300 

620 

9 90 

4.10 

15,000 

24 0 

240 

1.9E-11 

1.4E-10 

6.1E-13 

7.3E-16 

6.6E-7 

5.6E-10 

9.0E-10 

3.7E-10 

1.4E-6 

2.2E-9 

2.2E-B 

Units 

mglkg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/m 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Intake/Exposure Concentration 

Value I Un;ts 

1.BE-07 

7 OE-07 

3.1E-09 

3.8E-12 

3.4E-03 

2 9E-06 

8.5E-06 

1 9E-06 

7 OE-03 

1 tE-05 

1 1E-04 

9 4E-OB 

3 9E-07 

1 3E-09 

4 5E-13 

O.OE+OO 

3 SE-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.2E-11 

4.5E-1 I 

2.0E-13 

2.4E-16 

2.2E-07 

1.9E-10 

5.4E-10 

1.2E-10 

4.5E-07 

7.2E-10 

7 2E-09 

(mglk.glday) 

(mg/l<g/day) 

(mglk.glday) 

(mg/l<g/day) 

(mg/l<g/day) 

(mg/k.g/day) 

(mg/l<g/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/l<glday) 

(mg/kglday) 

(mg/kglday) 

(mglk.g/day) 

(mglkg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(~ma) 

CSF/Unit Risk 

Value I Un;ts 

7 3E+00 

2.0E+OO 

9.1E+00 

1.3E+05 

NA 

1.5E+00 

5.0E-01 

NA 

NA 

NA 

NA 

7.3E+00 

2 OE+OO 

9 1E+00 

1.3E+05 

NA 

1.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

1 1E-03 

5 7E-04 

2 6E-03 

3 BE+01 

NA 

4 JE-03 

B4E-02 

9 OE-03 

NA 

NA 

NA 

(mg/kg/day) 1 

(mglkg/day) 1 

(mglkg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mglkg/day}"1 

(mglkg/day)" 1 

(~~1 

(mglkg/day)·1 

(mg/kg/day)"1 

(mg/kg/day)" 1 

(mglkg/day)· 1 

{mg/kg/day)' 

(mg/kg/dayr' 

(mglkg/day)"1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day}" 1 

(mg/kg/day)' 

(ug/ma)' 

(ug/mar1 

(ug/mar, 

(ug/mar, 

(uglm\ 1 

(ug/m3)1 

(ug/m3), 

(ug/m3)1 

(ug/m3r, 

(uglm\ 1 

{ug.lm\
1 

Non-Cancer Hazard Calculations 

Cancer Risk U Intake/Exposure Concentration 

1.3E-06 

1.4E-06 

2.9E-OB 

4 9E-07 

4 4E-06 

4.3E-06 

1.2E-05 

6.BE-07 

7.9E-07 

1.\E-08 

5 BE-08 

5.2E-07 

2.1E-06 

1.4E-05 

1.4E-05 

1.3E-11 

2.6E-11 

5.2E-13 

9.1E-12 

B.OE-10 

4.6E-OB 

1.1E-09 

4.8E-OB 

4.8E-08 

4.8E-08 

1.4E-05 

Value I Units 

2.9E-07 

2.1E-06 

9 2E-09 

1.1E-11 

1.0E-02 

8.5E-06 

1.4E-05 

5.6E-06 

2.1E-02 

3.3E-05 

3 3E-04 

1.5E-07 

1 1E-06 

3.7E-09 

1.3E-12 

O.OE+OO 

1.0E-06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+00 

O.OE+OO 

1.BE-11 

1.3E-10 

5.8E-13 

7.0E-16 

6.4E-07 

5.4E-10 

8.6E-10 

3.6E-10 

1.3E-06 

2.1E-09 

2.1E-08 

(mg/kglday) 

(mglkg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kglday) 

(mglkg/day) 

(mg/kglday) 

(mg/kg/day) 

(mglk.g/day) 

(mg/kglday) 

(mglk.glday) 

{mg/kglday) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg!kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3
) 

(mglm3
) 

(mg/m3
) 

(mg/m3
) 

{mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

RID/RIC 

Value I Units 

NA 

2.0E-05 

1.3E-05 

7 OE-10 

1.0E+00 

3.0E-04 

3 OE-03 

3.0E-04 

70E-01 

NA 

2 4E-02 

NA 

2 OE-05 

1 3E-05 

7 OE-10 

1.0E+00 

3 OE-04 

7.5E-05 

3.0E-04 

7.0E-01 

NA 

9.6E-04 

NA 

NA 

NA 

4.0E-OB 

5.0E-03 

1.5E-05 

1.0E-04 

6.0E-06 

NA 

NA 

5.0E-05 

(mg/kg/day) 

(mglkg/day) 

(mglkglday) 

(mg!k.glday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mglkg/day) 

(mglkglday) 

(mg/kg.fday) 

(mglkg/day) 

(mglkglday) 

(mg/kglday) 

(mglm~) 

(mglm3
) 

{mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

{mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mglm3
) 

(mg/m3
) 

Hazard Quotient 

0.1 

0.0007 

0.02 

0010 

003 

0 005 

002 

0 03 

0 01 

0.2 

0.06 

0.0003 

0.002 

0 003 

0 06 

03 

03 

1.7E-B 

0.0001 

0.00004 

0 000009 

0.00006 

0.0004 

0.0006 

0.0006 

0.0006 

0.3 



Scenario Timelreme: Future 

Receptor Population Residents 

Receptor Age: Adult 

Med1um I Exposure Medium I Exposure Point 

!Subsurface Soil I Subsurface Soil I lOA - Entire Site 

I Exposure Point Total 

Exposure Medium Total 

AI' I lOA- Entire S~e 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Notes. 

1 Exposure Route 1 

TABLE 7 4.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 3 OF 3 

l EPC ll Cancer R1sk Calculations 
Potential Concern I Value I Units lllntake/Exposure Concentration CSF/Un~ Risk 

Value Units Value Un~s 

I Ingestion IBenzo(a)pyrene Equivalents 0 253 mglkg 2 2E-07 (mg/kg/day) 7.3E+00 (mglkg/dayr1 

Arsenic 1 70 mg/kg 8 OE-07 (mg/kg/day) 1 5E+00 (mg/kg/dayr, 

Chromium VI 9.20 mg/kg 7.9E-06 (mg/kg/day) 5 OE-01 (mg/kg/dayr 1 

Cobalt 4.70 mg/kg 2.2E-06 (mg/kg/day) NA (mg/kg/dayr 1 

Iron 13,000 mg/kg 6.1E-03 (mg/kg/day) NA (mg/kg/day)' 

II Exp Route Total I 
Dermal Benzo(a)pyrene Equivalents 0253 mg/kg 1.1E-07 (mg/kg/day) 7.3E+00 (mglkg/day) 1 

Arsenic 1.70 mg/kg 9.6E-08 (mgil<g/day) 1.5E+00 (mglkg/day) 1 

Chromium VI 9.20 mg/kg O.OE+OO (mgll<g/day) 2.0E+01 (mg/k.gtdayr 1 

Cobalt 4 70 mg/kg O.OE+OO (mglkg/day) NA (mglk.g/day)· 1 

Iron 13,000 mg/kg 0 OE+OO (mgll<g/day) NA (mg/kolday)' 

il E><p Routa Total It 
II 

I Inhalation Benzo(a)pyrene Equivalents 2.3E 11 mg/m3 1.4E-11 (mg/m3
) 1 1E-03 (ugtm\ 1 

Arsenic 1.5E-10 mg/m3 5 1E-11 {mg/m3
) 4.3E-03 (ug/m3rt 

Chromium VI 8 4E-10 mg/m3 5.0E-10 (mg/m3
) 8.4E-02 (ug/m3r, 

Cobalt 4.3E-10 mg/m3 1.4E-10 (mg/m3
) 9.0E-03 (uglm3r, 

Iron 1.2E-6 mg/m3 3.9E-07 (m /m3
) NA (ug/m3)t 

I Exp. Route Total I 

Total of Receptor Risks Across All Media 

1 -Mutagenic chemicals were evaluated In accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005) 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration RID/RIC I Hazard Quotient 

Value Units Value Units 

1.6E-06 3 5E-07 (mgll<glday) NA (mg/kglday) 

1.2E-06 2.3E-06 (mg/kglday) 3.0E-04 (mg/kglday) 0.008 

4.0E-06 1.3E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0 004 

-- 6.4E-06 (mglkglday) 3 OE-04 (mg/kg/day) 0.02 

1.8E-02 (mg/kg/day) 7 OE-01 (mg/kg/day) 0.03 

6.7E-06 006 

a 2E-07 1.8E-07 (mg/kg/day) NA (mg/kg/day) 

1.4E-07 2.BE-07 (mglkg/day) 3 OE-04 (mglkg/day) I 0.0009 

O.OE+OO (mg/kg/day) 7 5E-05 (mg/kg/day) 

O.OE+OO (mg/kg/day) 3 OE-04 (mg/kg/day) 

O.OE+OO (mglkg/day) 7 OE-01 (mg/kg/day) 

9.7E-07 r 0.0009 

~ 
7 7E 06 I ~ 7 7E-06 0.06 

1 5E-11 2.2E-11 (mg/m3) NA (mg/m3) 

2.2E-10 1.5E-10 (mg/m3) 1.5E-05 (mg/m3) 

I 
0,000010 

4 2E-OB B.OE-10 (mg/m3
) t.OE-04 (mg/m3

) 0.000008 

1.3E-09 41E-10 (mg/m3
) 6.0E-06 (mg/m3

) 0.00007 

1.1E-06 (mglm') NA (mglm') 

4 4E-OB 0.00009 

4.4E-08 0.00009 

4.4E-08 0.00009 

7.8E-06 0.06 

11E-04 Total of Receptor Hazards Across All Media 05 



RAGS Part D Table 9 

Summary of Receptor Risks and Hazards for COPCs 
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Medium 

!Surface Soil 

Medium Total 

Commercial Receptor 

Exposure 

Medium 

Exposure 

Point 

Chemical 

of Potential 

Concern 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 1 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

Surface Soil lOA- High Concentrations IBenzo(a)pyrene Equivalents 3E-05 3E 05 

Air 

Area Aroclor-1260 

E~sure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalen1s 
Aluminum 

Arsenic 

Chromium VI 

Cobalt 
Iron 

Lead 

Manganese 

Chemical Total 

lOA- High Concentrations IBenzo(a)pyrene Equivalents 

Area Aroclor-1260 

E~osure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 
Aluminum 

Arsenic 

Chromium VI 

Cobalt 
Iron 

Lead 

Manganese 

!Chemical Total 

3E-OB 2E-08 

3E-07 2E-07 

3E-07 5E-08 

3E-06 4E-07 

6E-05 

1E-04 I I 3E-05 I 

1E-11 

2E-14 

2E-13 

2E-13 

2E-11 

2E-08 

2E-11 

2E-08 I I 

Exposure Primary 
Routes Total T arQet OrQan(s) 

6E-05 NA 
5E-08 Immune 
5E-07 Liver 

3E-07 Reproductive 
CNS 

3E-06 Skin, CVS 
6E-05 None Specified 

Thyroid 

GS 
NA 

CNS 

II 1E-04 I I 1E-04 I 
1E-04 

1E-11 NA 
2E-14 NA 
2E-13 NA 
2E-13 Reproductive, Respi 

CNS 
2E-11 NA 
2E-08 Respiratory 
2E-1t Respiratory 

NA 
NA 

CNS 

II 
2E-OB I 

I 2E-08 

Jl 2E-OB I 
II 1E-04 ll 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.009 

0.03 

0.04 

0.02 

0.06 

0.09 

0.04 

0.06 

0.03 

0.4 

Inhalation 

1E-9 

0.000010 

0.000003 

0.000006 
0.000004 

0.00003 

0.00005 

Dermal 

0.007 

0.02 

0.006 

0.01 

0.04 

Exposure 

Routes Total 

Q~ 

0~ 

QM 
0~ 

QM 
QOO 
QM 
QOO 

0.03 

o.4 II 
0.4 

0.4 

1E-9 

0.000010 
0.000003 

0.000006 

0.000004 

0.00003 

0.00005 

o.oooo5 II 
0.00005 Jl 

0.4 II 



Medium 

!Surface Soil 

~iumTotal 

Subsurface Soil 

!Medium Total 

Receptor Total 

Commercial Receptor 

Exposure 
Medium 

Exposure 
Point 

TABLE 9.1.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 
of Potential 

Concern 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 2 OF 3 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal External 
(Radiation) 

Surface Soil lOA - Low Concentrations I Benzo(a)pyrene Equivalents 2E-06 1E-06 

Air 

Area Aroclor-1260 

Exposure Point To!al 

Exposure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 

Ma~nese 

!Chemical Total 

lOA- Low Concentrations IBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

E~_9sure Point Total 

E~sure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manganese 

!Chemical Total 

Subsurface Soil lOA - Entire Site Benzo(a)pyrene Equivalents 
Arsenic 

Exposure Point Total 

Exposure Medium Total 
Air lOA- Entire Site 

Exposure Point Total 

Medium Total 

Chromium VI 
Cobalt 

Iron 

hemical Total 

_ __jl 

Benzo(a)pyrene Equivalents 
Arsenic 
Chromium VI 
Cobalt 
Iron 

!Chemical Total 

7E-07 
1E-08 
2E-07 

2E-06 
6E-06 

1E-05 

2E-06 

6E-07 
6E-06 

9E-06 

I 

8E-13 

4E-12 
2E-09 
2E-11 

2E-09 

I 

6E-07 
8E-09 
4E-08 

4E-07 

2E-06 I 

2E-06 I 1E-07 

2E-06 I 

Exposure 
Routes T a tal 

3E-06 

1E-06 
2E-08 
3E-07 

3E-06 
6E-06 

II 1E-05 II 
1E-05 

'fE'05 

II I 
1 

1E-05 II 

I 4E-06 

II 
7E-07 
6E-06 

II 
1E-05 

I 1E 05 

II 1E-05 I 
8E-13 
4E-12 

2E-09 
2E-11 

--

I 2E-09 I 
I 2E 09 I 
II 2E-09 I 

Receptor Risk Total ~ 1E-05 I 1E-04 

Primary 
Target Organ(s) 

NA 

Immune 
Liver 

Reproductive 

CNS 
Skin, CVS 

None Specified 
Thyroid 

GS 
NA 

CNS 

NA 

NA 
NA 

Reproductive, Respi 
CNS 
NA 

Respiratory 
Respiratory 

NA 

NA 

CNS 

NA 

Skin, CVS 
None Specified 

Thyroid 

GS 

NA 

NA 
Respiratory 
Respiratory 

NA 

r 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.2 
0.001 
0.03 
0.02 

0.06 
0.009 
0.04 
0.06 

0.03 

0.4 

--
0.02 
0.008 
0.04 

0.05 

0.1 

--
--
--
--

Inhalation 

--
--
--

--
--

--
0.0000007 

0.0000006 
0.000005 

T o.ooooo6 T 

Dermal 

0.2 
0.0008 
0.005 

0.010 

0.2 

--
0.003 

--
--
--

0.003 

--
--
--
--

--

Exposure 
Routes T a tal 

0.4 
0.002 
0.04 
0.02 
0.07 

0.009 
0.04 
0.06 

0.03 

0.6 

II o.6 I 
0.6 

11 
L____Q& 

--
0.02 

0.008 
0.04 

0.05 

c=::::QI 
c::Q] 
c::Q] 

--
0.0000007 
0.0000006 
0.000005 

11 0.000006 

I 0.000006 

I 0.000006 

lc=::Q] 
Receptor HI Total 1 



Medium Exposure Exposure Chemical 
Medium Point of Potential 

Concern 

Notes: 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 3 OF 3 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal I External I 
(Radiation) 

1 -Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Ear1y-Life Exposure to Carcinogens (2005). 

Exposure Primary I 
Routes Total Taroet Oroan(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion I Inhalation I Dermal 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 
Total Liver HI 

Total Respiratory HI 
Total None Specified HI 

T a tal Skin HI 

T a tal Thyroid HI 

Total Reproductive HI 

I Exposure 
Routes T a tal 

0.09 
0.2 
0.2 
0.4 

0.05 
0.00002 

0.1 

0.2 
0.1 

0.08 



Medium 

Surface Soil 

Medium Total 

Commercial Receptor 

Exposure 
Medium 

Surface Soil 

Exposure 
Point 

Chemical 
ol Potential 

Concern 

TABLE 9.2.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 1 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 
(Radiation) 

lOA- High Concentrations IBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

5E-06 5E 06 
1E-08 1E-08 

Exoosure Point Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 

Iron 
Lead 

Maill@nese 

)Chemical Total II 

1E-07 1E-07 
1E-07 3E-08 

1E-06 3E-07 
9E-06 

2E-05 I I 6E-06 I 
Exposure Medium Total 

Air lOA- High Concentrations IBenzo(a)pyrene Equivalents 

Area Aroclor-1260 

1Exeosure Point Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manganese 
)Chemical Total 

:1 Exposure Medium Total I 

II 

2E-11 

8E-14 
9E-13 
7E-13 

7E-11 
3E-08 
BE-11 

3E-08 

II 

Exposure 
Routes T a tal 

1E-05 

3E-08 
3E-07 
1E-07 

1E-06 
9E-06 

2E-05 

2E-05 

2E 05 

2E-11 

BE-14 
9E-13 
7E-13 

7E-11 
3E-08 
BE-11 

3E-08 

3E-08 

2E-05 
1t 

II 

Primary 
Target Organ(s) 

NA 

Immune 
Liver 

Reproductive 
CNS 

Skin, CVS 
None Specified 

Thyroid 
GS 
NA 

CNS 

NA 

NA 
NA 

Reproductive, Respi 

CNS 
NA 

Respiratory 
Respiratory 

NA 
NA 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.0009 
0.004 
0.004 
0.002 
0.007 

0.009 
0.004 
0.006 

0.003 

0.04 

Inhalation 

1E-9 
0.000010 
0.000003 
0.000006 
0.000004 

0.00003 

0.00005 

Dermal 

0.001 
0.003 
0.0009 

0.002 

0.007 

I' _) 
] 
] 

Exposure 
Routes Total 

0.002 
0.006 
0.005 
0.002 
0.009 

0.009 
0.004 
0.006 

0.003 

0.05 

0.05 
= 
0.05 

1E-9 

0.000010 
0.000003 
0.000006 
0.000004 

0.00003 

0.00005 I 
0.00005 

II 0.00005 I 
0.05 I 



Medium 

!Surface Soil 

!Medium Total 

Subsurface Soil 

!Medium Total 

Receptor Total 

Exposure 

Medium 
Exposure 

Point 

Chemical 

of Potential 
Concern 

TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 2 OF 3 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal External 

(Radiation) 

Surface Soil lOA- Low Concentrations IBenzo(a)pyrene Equivalents 3E-07 3E-07 

Air 

Area Aroclor-1260 

!Exposure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalen1s 

Aluminum 

Arsenic 
Chromium VI 

Coball 

Iron 

Lead 
Manganese 

!Chemical Total II 

lOA- Low Concentrations IBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 
Chromium VI 

Cobalt 

Iron 

Lead 

Manoanese 

!Chemical Total I 

3E-07 3E-07 

6E-09 5E-09 

1E-07 3E-08 

9E-07 2E-07 

9E-07 

3E-06 I I 9E-07 I 

9E-13 

2E-12 

4E-14 

6E-13 

6E-11 

3E-09 
8E-11 

3E-09 I I 

Exposure 

Routes Total 

6E-07 

6E-07 

1E-08 

1E-07 

1E-06 

9E-07 

II 3E-06 ' 

3E-06 

3E-06 I 
9E-13 

2E-12 

4E-14 

6E-13 

6E-11 

3E-09 

8E-11 

II 3E-09 II 
Exposure Point Total II II 3E-09 -11 

Primary 

TarQel OrQan(s) 

NA 

Immune 

Liver 

Reproductive 
CNS 

Skin, CVS 

None Specified 
Thyroid 

GS 
NA 

CNS 

NA 

NA 

NA 

Reproductive, Respi 
CNS 

NA 
Respiratory 

Respiratory 

NA 

NA 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.02 

0.0002 

0.003 
0.002 

0.006 

0.0010 
0.004 

0.006 

0.003 

0.05 

Inhalation 

1E-9 

0.000009 

0.000003 

0.0000006 
0.000004 

0.00003 

0.00005 

Dermal 

0.02 

0.0001 
0.0008 

0.001 

0.03 

Exposure 

Routes Total 

0.05 

0.0003 

0.004 

0.002 

0.008 

0.0010 

0.004 

0.006 

0.003 

0.07 

1E-9 

0.000009 
0.000003 

0.0000006 

0.000004 

0.00003 

1

1--6 oooos · 1 
I o.oooo5 I 

I Exposure Medium Total I 11 3E-09 II 1: 0.00005 

Subsurface Soil lOA - Entire Site Benzo(a)pyrene Equivalents 

Arsenic 

Chromium VI 

Cobalt 

Iron 

!Chemical Total 

3E-07 

3E-07 

8E-07 

1E-06 

4E-07 

6E-08 

4E-07 

3E-06 

7E-07 

3E-07 

8E-07 

I 2E-06 II 
Exposure Point Total II II 2E-06 II 

I Exposure Medium Total I -- - 11 2E-06 II 
Air I lOA- Entire Site IBenzo(a)pyrene Equivalents II I 1E-12 I I I 1E-12 

Exposure Point Total 

Exposure Medium Total 

Arsenic 

Chromium VI 
Cobalt 

Iron 

!Chemical Total I 

2E-11 

3E-09 
9E-11 

3E-09 

Receptor Risk Total 

2E-11 

3E-09 
9E-11 

I 3E-o9 II 
I 3E-o9 II 
II 3E-o9 II 
II 2E-06 II 

3E-05 

NA 

Skin, CVS 

None Specified 

Thyroid 

GS 

NA 

NA 

Respiratory 
Respiratory 

NA 

0.002 

0.0009 

0.005 

0.005 

0.01 

0.0000007 

0.0000006 
0.000005 

0.000006 

0.0004 

0.0004 

Receptor HI Total 

0.07 

0.002 

0.0009 

0.005 

0.005 

I o.o1 I 
II om I 
I o.o1 I 

0.0000007 

0.0000006 
0.000005 

0.000006 

II 0.000006 I 
1] 0.000006 1: 

:1 o.o1 I 
0.1 



Commercial Receptor 

Medium Exposure Exposure 

Medium Point 

Notes. 

Chemical 

TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 3 OF 3 

Carcinogenic Risk 

of Potential 
Concern Ingestion I Inhalation I Dermal I External I 

(Radiation) 

1 -Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). 

Exposure Primary I 
Routes Total Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion I Inhalation I Dermal 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 

Total Liver HI 

Total Respiratory HI 

Total None Specified HI 

T a tal Skin HI 

Total Thyroid HI 

Total Reproductive HI 

I Exposure 

Routes Total 

0.01 

0.02 

0.02 

0.05 

0.007 

0.00002 
0.01 

0.02 

0.01 

0.009 



cenario Timeframe: Future 
!Receptor Population: Commercial Receptor 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical 
of Potential 

Concern 

TABLE 9.3.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 1 OF 2 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal External 
{Radiation) 

jSurtaceSoil Surface Soil lOA- High Concentrations 'Benzo(a)pyrene Equivalents 4E-05 

4E-08 
SE-07 
4E-07 

3E-05 
4E-08 
3E-07 
8E-08 

Air 

]Medium Total 

Area Aroclor-1260 

Exposure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 

Manoanese 
hemical Total 

lOA- High Concentrations 'Benzo(a)pyrene Equivalents 
Area Aroclor-1260 

Exposure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manaanese 

hemical Total 

4E-06 

7E-05 

1E-04 I 

3E-11 
1E-13 
1E-12 
9E-13 

8E-11 
SE-08 
1E-10 

SE-08 

7E-07 

I 3E-05 I 31 I 
] 

I 

Exposure 
Routes Total 

7E-05 
8E-08 
8E-07 
SE-07 

4E-06 
7E-05 

1E-04 

1E-04 

1E 04 

3E-11 
1E-13 
1E-12 
9E-13 

8E-11 
SE-08 
1E-10 

SE-08 

SE-08 

SE-08 

It 
I[ 
lr 

I 

Primary 
Taraet Oraan{s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

r----·- 11 

f 11 

11 

r 1 

1. 



Medium 

~urtace Soil 

Medium Total 

fSubsurtace Soil 

!Medium Total 

Receptor Total 

Notes. 

TABLE 9.3.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 2 OF 2 

Exposure 
Medium 

Exposure 
Point 

Chemical 
of Potential 

Concern 

Surface Soil lOA- Low Concentrations I Benzo(a)pyrene Equivalents 
Area Aroclor-1260 

Exposure Point Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 

tManganese 1 
!Chemical Total I 

1 Exposure Medium Total 1 
Air 

Subsurface Soil 

Air 

lOA- Low Concentrations IBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

Exposure Point Total 

Exposure Medium Total 

lOA - Entire Site 

tExposure Point Total 

Exposure Medium Total 

lOA - Entire Site 

Exposure Point Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 

Manoanese 

llcheriiical fotaf l 

Benzo(a)pyrene Equivalents 

Arsenic 
Chromium VI 
Cobalt 

Iron 

i]chemical Total I 

Benzo(a)pyrene Equivalents 
Arsenic 
Chromium VI 
Cobalt 
Iron 

IIChemical Total I 

I Exposure Medium Total I 

Ingestion 

2E-06 

1E-06 
2E-08 

3E-07 

3E-06 
7E-06 

1E-05 

3E-06 

9E-07 
7E-06 

1E-05 

I 

Inhalation 

9E-13 

2E-12 
4E-14 
6E-13 

6E-11 
3E-09 
BE-ll 

3E-09 

2E-12 

2E-11 
SE-09 
1E-10 

SE-09 

I 

Carcinogenic Risk 

Dermal 

2E-06 

9E-07 
1E-08 
7E-08 

6E-07 

3E-06 

2E-06 

2E-07 

2E-06 

External 
(Radiation) 

Receptor Risk Total 

1 -Mutagenic chem1cals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceplibility from Early-Life Exposure to Carcinogens (2005). 

Exposure 
Routes Total 

4E-06 

2E-06 
3E-08 
4E-07 

4E-06 

7E-06 

2E-05 

2E-05 

9E-13 
2E-12 
4E-14 
6E-13 

6E-11 
3E-09 
BE-11 

3E-09 

3E-09 

3E-09 

2E-05 

SE-06 

IE-06 

7E-06 

1E-05 

1E-05 

2E-12 
2E-11 
SE-09 
1E-10 

SE-09 

SE-09 

1E-05 

2E-04 

Primary 
Tarqet Orqan(sl 

Non-Carcinogenic Hazard Quolient 

lngeslion Inhalation Dermal 

Jl 

Exposure 
Routes Total 

L__ 



Medium I Exposure I Exposure I Medium Point 

!Surface Soil 1surtace Soil !lOA - High Concentrations 
Area 

fEx(?:osure Point Total 

E~osure Medium Total 
Air I lOA - High Concentrations 

Area 

fExposu re Point Total 

Exposure Medium Total 

Medium Total 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 1 OF 3 

Chemical Carcinogenic Risk 
of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

Benzo(a)pyrene Equivalents 2E·04 6E-05 
Aroclor -1260 1E-07 SE-08 

Heptachlor Epoxide 2E·06 4E-07 

2,3,7,8-TCDD Equivalents 1E-06 1E·07 
Aluminum 

Arsenic 1E-05 1E-06 

Chromium VI 3E-04 

Cobalt 

Iron 
Lead 

Manoanese 

:!mical Total SE-04 6E·OS 

I 
Benzo(a)pyrene Equivalents 2E·10 

Aroclor-1260 3E-13 

Heptachlor Epoxide 3E·12 

2,3,7,8-TCDD Equivalents 3E-12 

Aluminum 

Arsenic 2E-10 

Chromium VI 3E-07 

Cobalt 3E·10 
Iron 

Lead 

Manaanese 

Chemical Total 3E-07 

I 
I 
I 

I 
I 

Non-Carcinogenic Hazard Quotient 

Exposure Primary lngeslion Inhalation Dermal Exposure 

Routes Total T araet Oraan(s) Routes Total 

2E·04 NA 

2E-07 Immune 0.04 0.02 0.06 

2E·06 Liver 0.2 0.04 0.2 
1E-06 Reproductive 0.2 0.01 0.2 

CNS 0.1 0.1 
1E-05 Skin, CVS 0.3 0.03 0.3 
3E-04 None Specified 0.4 0.4 

Thyroid 0.2 0.2 

GS 0.3 0.3 
NA 

CNS 0.1 0.1 

SE-04 I 2 0.10 .-------2 
SE-04 

SE-04 

2E·10 NA 

3E-13 NA 
3E·12 NA 
3E-12 Reproductive, Respi 2E·8 2E-8 

CNS o.ooot 0.0001 
2E-10 NA 0.00004 0.00004 
3E·07 Respiratory 0.00008 0.00008 

3E·10 Respiratory 0.00006 0.00006 
NA 

NA 

CNS I I 0.0004 I 0.0004 

3E·07 I 0.0007 I I 0.0007 

3E·07 I 0.0007 

3E-07 I I 0.0007 

SE-04 



Medium 

!Surface Soil 

Medium Total 

ISubsurlace Soil 

Medium Total 

I Receptor Total 

I Exposure 

Medium 

!Surface Soil 

I 
Exposure 

I Point 
Chemical 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 2 OF 3 

Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

I lOA - Low Concentrations ~~enzo(a)pyrene Equivalents 9E-06 3E-06 

Area Aroclor-1260 3E-06 1E-06 

Heptachlor Epoxide 7E-08 2E-08 

2,3,7,8-TCDD Equivalents 1E-06 1E-07 

Aluminum 

Arsenic 1E-05 9E-07 

Chromium VI 3E-05 

Cobalt 

Iron 

Lead 

Manaanese 

Chemical Total 5E-05 6E-06 

I Ex~osure Point Total I 
Ex~osure Medium Total I 

Air I lOA - Low Concentrations ~~enzo(a)pyrene Equivalents 9E-12 
Area Aroclor-1260 6E-12 

Heptachlor Epoxide 1E-13 

2,3,7,8-TCDD Equivalents 2E-12 

Aluminum 

Arsenic 2E-10 

Chromium VI 3E-08 

Cobalt 3E-10 

Iron 

Lead 

Manganese 

!Chemical Total I 3E-08 

Ex[!:OSure Point Total I 
I Ex~osure Medium Total I 
I Subsurface Soil I lOA- Entire Site jBenzo(a)pyrene Equivalents 1E-05 4E-06 

Arsenic 3E-06 2E-07 

Chromium VI 3E-05 

Cobalt 

Iron 

!chemical Total I 4E-05 4E-06 

Ex~osure Point Total I 
Ex~osure Medium Total I 

Air I lOA - Entire Site 1 Benzo(a)pyrene Equivalents 1E-11 

Arsenic 5E-11 

Chromium VI 3E-08 

Cobalt 3E-10 

Iron 

!Chemical Total I 3E-08 

IEx~osure Point Total I 
I Ex~osure Medium Total I 

Receptor Risk Total 

Exposure 

Routes T alai 

1E-05 

5E-06 

9E-08 

1E-06 

1E-05 

3E-05 

I 6E-05 

I 6E-05 

I 6E-05 

9E-12 

6E-12 
1E-13 

2E-12 

2E-10 

3E-08 
3E-10 

I 3E-08 

I 3E-08 

I 3E-08 

I 6E-05 

1E-05 

3E-06 

3E-05 

I 4E-05 

I 4E-05 

I 4E-05 

1E-11 

5E-11 

3E-08 

3E-10 

I 3E-08 

I 3E-08 

I 3E-08 

4E-05 

6E 04 

Non-Carcinogenic Hazard Quotient 

Primary l Ingestion 1 Inhalation l Dennal l Exposure 

Target Organ(s) Routes T a tal 

NA 

Immune 1.0 0.4 

Liver 0.007 0.002 0.008 

Reproductive 0.1 0.01 0.2 

CNS 0.09 0.09 

Skin, CVS 0.3 0.02 0.3 

None Specified 0.04 0.04 

Thyroid 0.2 0.2 

GS 0.3 0.3 

NA 

CNS 0.1 0.1 

I 2 0.4 3 

I I 3 I 
I 

NA 

NA 

NA 
Reproductive, Respi 2E-8 2E-8 

CNS 0.0001 0.0001 

NA 0.00004 0.00004 

Respiratory 0.000009 0.000009 

Respiratory 0.00006 0.00006 
NA 

NA 

CNS I I 0.0004 I 0.0004 

I I 0.0006 I I 0.0006 I 
I I 0.0006 I 
I I 0.0006 I 
I 

NA 

Skin, CVS O.Q7 0.006 0.08 
None Specified 0.04 0.04 

Thyroid 0.2 0.2 

GS 0.2 0.2 

I 0.5 0.006 I 0.6 I 
I I 0.6 I 
I I 0.6 I 

NA 

NA 0.000010 0.000010 

Respiratory 0.000008 0.000008 

Respiratory 0.00007 0.00007 

NA 

I 0.00009 I 0.00009 II 
I I 0.00009 I! 
I I 0.00009 

r--o:6 
Receptor HI Total 



Medium Exposure Exposure Chemical 

Medium Point of Potential 

Concern 

Notes: 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 3 OF 3 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal I External I 
(Radiation) 

1 -Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). 

Exposure Primary I 
Routes Total Taroet Oroan(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion I Inhalation I Dermal 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 

Total Liver HI 

Total Respiratory HI 

Total None Specified HI 

Total Skin HI 

Total Thyroid HI 

Total Reproductive HI 

I Exposure 

Routes T a tal 

0.4 
0.7 
0.8 
1 

0.2 
0.0003 

0.5 
0.7 
0.6 
0.3 



Medium Total 

e: Future 
Residents 

Medium Exposure 
Medium 

Surface Soil 

Exposure 
Point 

Chemical 
of Potential 

Concern 

TABLE 9.5.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 1 OF 3 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal External 
(Radiation) 

lOA - High Concentrations I Benzo(a)pyrene Equivalents 
Area Aroclor-1260 

2E-05 
6E-08 
7E-07 
6E-07 

1E-05 
3E-08 
3E-07 
7E-08 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 

Iron 
Lead 
Ma!!fl§.nese 

5E-06 
4E-05 

6E-07 

Exposure 
Routes Total 

4E-05 

9E-08 
1E-06 
6E-07 

6E-06 
4E-05 

!Chemical Total ll 7E-05 I I 1 E-05 I II 8E-05 II 
Exposure Point Total II II 8E-05 II 

I Exposure Medium Total 11 11 8E-05 - 11 

Air I lOA- High Concentrations IBenzo(a)pyrene Equivalents II I 2E-10 I I I 2E-10 
Area Aroclor-1260 1E-12 1E-12 

1E-11 1E-11 

Primary 
Target Organ(s) 

NA 

Immune 

Liver 
Reproductive 

CNS 

Skin, CVS 
None Specified 

Thyroid 
GS 
NA 

CNS 

NA 

NA 
NA Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 
Aluminum 

1E-11 1E-11 Reproductive, Aespi 
CNS 

Arsenic 9E-10 9E-10 NA 
Chromium VI 4E-07 4E-07 Respiratory 
Cobalt 1E-09 1E-09 Respiratory 
Iron NA 
Lead NA 

CNS 

4E-07 I 4E-07 I 
I 4E-07 I[ 

!Manganese 1 

!Chemical Total II 
E~sure Point Total 

I Exposure Medium Total II Jl 4E-07 I[ 
11 8E-05 r 

I 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.004 
0.02 
0.02 
O.Q1 

0.03 
0.04 
0.02 

O.D3 

0.01 

0.2 

I 

Inhalation 

2E-8 
0.0001 
0.00004 
0.00008 
0.00006 

0.0004 

0.0007 

Dermal 

0.002 
0.007 
0.002 

0.004 

0.02 

Exposure 
Routes Total 

0.007 
0.02 
0.02 
0.01 

0.04 
0.04 
0.02 

0.03 

0.01 

0.2 

0.2 = 
~ 

2E-8 
0.0001 
0.00004 
0.00008 
0.00006 

Elf 7 

c 
Jl 0.0007 II -u 0.2 I 



Residents 

Medium 

!Surface Soil 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 
Chemical 

of Potential 
Concern 

TABLE 9.5.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 2 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal Extemal 

(Radiation) 

1E-06 7E-07 
1E-06 8E-07 

lOA- Low Concentrations I Benzo(a)pyrene Equivalents 
Area Aroclor-1260 

Exposure Point Total 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 
Aluminum 

Arsenic 
Chromium VI 

Cobalt 
Iron 

Lead 
Manaanese 

!Chemical Total 

3E-08 1E-08 
5E-07 6E-08 

4E-06 5E-07 
4E-06 

1E-05 I I 2E-06 

I Exposure Medium Total 1 
Air lOA - Low Concentrations I Benzo(a)pyrene Equivalents 

Area Aroclor-1260 
Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 

Cobalt 
Iron 
Lead 

Ma!!R_anese 

hemical Total 

1E-11 

3E-11 
5E-13 
9E-12 

8E-10 
5E-08 
1E-09 

5E-08 

Exposure 

Routes Total 

2E-06 

2E-06 
4E-08 
5E-07 

5E-06 
4E-06 

1E-05 

1E-05 

1E-05 

1E-11 

3E-11 
5E-13 
9E-12 

8E-10 
5E-08 
1E-09 

II 5E-08 I 
Exposure Point Total N If- ~- 5E-08 I, 

Primary 

Target Organ(s) 

NA 

Immune 

Liver 

Reproductive 
CNS 

Skin, CVS 
None Specified 

Thyroid 
GS 
NA 

CNS 

NA 

NA 
NA 

Reproductive, Respi 

CNS 
NA 

Respiratory 
Respiratory 

NA 
NA 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0.1 0.06 
0.0007 0.0003 

0.02 0.002 
0.010 

0.03 0.003 
0.005 
0.02 
0.03 

0.01 

0.2 0.06 

2E-8 

0.0001 
0.00004 

0.000009 
0.00006 

0.0004 

0.0006 

Exposure 

Routes Total 

0.2 
0.0010 

0.02 
0.010 

0.03 
0.005 
0.02 
0.03 

0.01 

I 0.3 I ~ 
0.3 II 

I 0.3 I' 

2E-8 II 
0.0001 
0.00004 
0.000009 
0.00006 

0.0004 

I 
0.0006 II 
o.ooo6 1 

'I "fF==ll I I Exposure Medium Total j I 5E-08 I ~ 
I Medium Total I 1 E-05 I n 

IISubsurtace Soil ISubsurtace Soil 1 lOA- Entire Site Benzo(a)pyrene Equivalents 2E-06 -- 8E-07 -- 2E-06 [ NA 
Arsenic 1E-06 -- 1E-07 -- 1E-06 Skin, CVS 
Chromium VI 4E-06 -- -- -- 4E-06 None Specified 
Cobalt -- - - -- Thyroid 

Iron - - - - -- - - GS 

Exposure Point Total 

Exposure Medium Tolal 

Air I lOA - Entire Site 

!Chemical Total I 7E-06 1E-06 8E-06 

8E-06 

II II 8E-06 

Benzo(a)pyrene Equivalents II I 2E-11 I I I 2E-11 
Arsenic 2E-10 2E-10 

Chromium VI 4E-08 4E-08 
Cobalt 1 E-09 1 E-09 

Iron 

NA 

NA 

Respiratory 
Respiratory 

NA 

0.008 0.0009 0.009 
0.004 0.004 
0.02 0.02 

0.03 0.03 

0.06 0.0009 

I 
0.06 

0.06 

0.06 

0.000010 0.000010 

0.000008 0.000008 
0.00007 0.00007 

0.00009 I I 0.00009 

0.00009 

0.00009 

hemical Total II I 4E-08 I I ~ 4E-08 II 
Exposure Point Total I Jt 

II I[ Exposure Medium Total 1 ~~ vv 

11 11 

v.v 

Medium Tolal c 8E-06 I( 0.06 

Receptor Total Receplor Risk Total 1E:04_:=1 Receptor HI Total I 0.5 

II 

I 

I 
I 



Residents 

Medium Exposure Exposure 
Medium Point 

Notes. 

Chemical 
of Potential 

Concern 

TABLE 9.5.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 3 OF 3 

Carcinogenic Risk 

Ingestion I Inhalation I Dennal _1_ Exlemal I 
_ __ __ _ _(Radiation) 

1 -Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). 

Exposure 
Routes Total 

Non-Carcinogenic Hazard Quotient 

Primary I Ingestion I Inhalation I Dermal 
Target Organ(s) 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 
Total Liver HI 

Total Respiratory HI 

Total None Specified HI 
Total Skin HI 

Total Thyroid HI 

Total Reproductive HI 

I Exposure 
Routes Total 

0.05 

0.08 

0.08 

0.2 

0.02 

0.0003 

0.05 

0.08 

0.06 

0.04 



Medium 

jSurface Soil 

!Medium Total 

Exposure 
Medium 

Surface Soil 

Exposure 
Point 

Chemical 
of Potential 

Concern 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURES 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 1 OF 2 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal External 

(Radiation) 

lOA- High Concentrations IBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

2E-04 

2E-07 

2E-06 
2E-06 

7E-05 
9E-OB 

7E-07 
2E-07 

Exposure Point Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 

Manganese 

!Chemical Total I 

2E-05 
3E-04 

5E-04 I 

2E-06 

I 7E-05 I 

I Exposure Medium Total ] 

Air lOA- High Concentrations IBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

E!QQsure Point Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manganese 

!Chemical Total I 

4E-10 
1E-12 

2E-11 
1E-11 

1E-09 
7E-07 
1E-09 

7E-07 

II 

I 
Exposure Medium Tolal Jl 

Exposure 
Routes Total 

3E-04 

3E-07 
3E-06 
2E-06 

2E-05 
3E-04 

BE-04 

BE-04 

BE-04 

4E-10 
1E-12 

2E-11 
1E-11 

1E-09 
7E-07 
1E-09 

7E-07 

7E-07 

7E-07 

BE-04 

]r 

I 
I 

Primary 
Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

lr 

Exposure 

Routes Total 



Medium 

Jsurtace Soil 

~urn Total 

!Subsurface Soil 

!Medium Total 

Receptor Total 

Notes. 

Exposure 

Medium 

Exposure 

Point 

Chemical 

of Potential 

Concern 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 2 OF 2 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal External 

(Radiation) 

Surface Soil lOA- Low Concentrations IBenzo(a)pyrene Equivalents tE-05 

5E-06 

1E-07 

2E-06 

4E-06 

2E-06 

3E-08 
2E-07 

Air 

Area Aroclor-1260 

E~sure Point Total 

E!QQsure Medium Total 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

llchemicaiTotal I 

lOA- Low Concentrations IBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

Exposure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 
Chromium VI 

Cobalt 

Iron 

Lead 

Manoanese 

hemical Total 

Subsurface Soil I lOA- Entire Site Benzo(a)pyrene Equivalents 

Arsenic 

Exposure Point Total 

Exposure Medium Total 

Air lOA - Entire Site 

Chromium VI 

Cobalt 

Iron 

IJChemical Total I 

1 Benzo(a)pyrene Equivalents 

Arsenic 

Chromium VI 
Cobalt 

Iron 

1E-05 

3E-05 

6E-05 

1E-05 

4E-06 
3E-05 

5E-05 

I 

2E 11 

3E-11 

7E-13 
1E-11 

1E-09 

8E-08 

1E-09 

8E-08 

3E-11 

3E-10 

7E-08 
2E-09 

8E-08 

1E-06 

I 8E-06 I 

5E-06 

4E-07 

5E-06 

Exposure 

Routes Total 

1E-05 

7E-06 

1E-07 

2E-06 

2E-05 

3E-05 

I[ n 

7E-05 

2E 1t 

3E-11 

7E-13 
1E-11 

1E-09 

8E-08 

1E-09 

I 8E-08 

I 
8E-08 

8E-08 

7E 05 

2E-05 

4E-06 
3E-05 

I 5E-05 

5E-05 

5E 05 

3E-11 

3E-t0 

7E-08 
2E-09 

I 

I 

II 
11 

II 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

[ .. ------11 
I II 

I II 

I II 

I II 

I I 

II 8E-08 II I I I II II 
E><EDSUre Point Total II I[ 8E-08 II II' 11 

I Exposure Medium Total II II 8E-08 II II I 

Receptor Risk Total 7E-04 

1 -Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Ear1y-Ufe Exposure to Carcinogens (2005). 
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Surface Soil 



PROUCL OUTPUT- HIGH CONCENTRATIONS AREA SURFACE SOIL 

, General UCL Statistics for Data Sets with Non-Detects 

User Selected Options I 

From File IWorkSheet.wst 
I 

Full Precision i OFF 

Confidence Coefficient i 95% 

Number of Bootstrap Operations [2000 

----------------- - - ------ ------------------ ------ -------------~ 

-~-----=----c----c--~~c-----c ---- --- --- -- - -- - ------------------ --- --
Benzo(a)pyrene Equivalents - Half Non-detect 

General Statistics 

Number of Valid Data 19 Number of Detected Data 13 

Number of Distinct Detected Data 13 Number of Non-Detect Data 6 

Number of Missing Values 5 Percent Non-Detects 31.58% 

Raw Statistics Log-transformed Statistics 
1------------------ ------ ---- --- -=---------

Minimum Detected 22.5 I Minimum Detected 3.114 
--------------------c-M-:-a-x-cim-um Detected ----cc~c-i------------ --- - --

156oo: Maximum Detected 9.655 
-- Mean of Dete-ct-ed ----:3cc0--c4-=-3+-; ---------------- - i-iean of Detected ___ 6:606 

-- - -----------cc=------ccc-------c------c-=-=cc-T----------------------
SD of Detected 4582' SD of Detected 2.081 

--- ----~---c------c-c----=---------cc--=-'-' --------------~-c-----cc-- --~- -------
Minimum Non-Detect 2.2, Minimum Non-Detect 0.788 

- ----:-M-:-a-x-cim-um----cN-co-n--=-o-et_e_ct ___ -----c2=3 -;--- - Maximum Non-Detect 3.135 
--------------- ------------- ---- ---------------------~ 

• ---------e-----cc--------e--, 
Note: Data have multiple DLs- Use of KM Method is recommended Number treated as Non-Detect 7 

For all methods (except KM, DU2, and ROS Methods), 
----- -------cc-c--------:---=---c-t-------c-=-l 

Number treated as Detected: 12 

Observations < Largest ND are treated as NOs 
-- ----

Single DL Non-Detect Percentage 1 36.84% 
------ ----"----- ---

__ U_C_L--:::Stac--ti:-.sti--:.cs-------- ---- --------------

----- -- ------,--------;-----=-=c:--cc--- ---------------------
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 

S._h_a--:pi_ro~W:ccil:-k-:::Tccec:-st_S--:tac-:-ti-:-st_ic __ ----::-0--:.7-:::1-::-2+-i ---------------c=-c--:Scch_apiro Wilk Test Statistic] 
5% Shapiro Wilk Critical Value 0.8661 5% Shapi~oi,'Vi~kC~tical Valu~ 

1----------co=-ata:--not----:--=-N:--o-rm--al at 5% Significance Level ~----- ----co=-a-tac--a_p_pe-ar--cL:-og-n_o_rm-al:-a-t-=s% Significance Level -- --- -

0.962 

0.866 

------------1 

-- _-_--_-_--- """"'"" -:,':"=,""_:.:~1- __2o8J- --~ u ~m-in_g_L_og_no_o_:_a_2~-~-~_::"_s~-~-ut_;:_~_M----c-::-t:-:-~+---5=-.c:-1=-53::-l 
-- sor- 4012! - --------------::S:-::D+------::2--:.8:-::-12 

--------;:-_-; - - - i ------;:c;:-;c-;+------------- -- ----::-:::-=---c-:-c-:::::--:-::-c-:=~:-:--t----;-::-::--c::-::-l 
95% DU2 (t) UCL! 3681 j 95% H-Stat (DU2) UCL 420182 

-------------+--------+----------- --- ---------1-----

-----------

Maximum-Likelihood Estimate(MLE) Method I I ___ _ _____________ _1-~g ROSMeth1--~ 
Mean 1 576.1 j Mean in Log Scale i 5.04 

- ----------::S:-::D:-+I-----:~c::-~co9c1f ___ ~--- - --------~~~~~~~~~~~S~D:i-:-n--:L_o--:g-:::Sc-ca--:lc-e~i ___ 2~9~7 
9'""5;;-;%--:M-ccLc-;E::-(-;:-;t)--:U--;cC;::-;:L-+--[- 2721 i Mean in Original Scale 2084 

95% MLE (Tiku) ucq 2923-1 ----- - -- - - SD in Original Scale 4012 

------- - ~~ ~ - ~ - - ~ - _--_)+----__ -_-_-_-__ - ~ - - -~ - :5-%P~rcentile Boo:s~:~ ~~~ ::!~ 

-

- -- --------

-----------

- -------- - - I - - -~-------- - -- - - 95% BCA Bootstrap UCL 4404 

--~ - - - - --'------------

1 

------------

1---------- ----- -- ---:::9-:::5-;;-;%--:Hc:--:-U'-::occ.L---::;-712266 
------- ----------- -



PROUCL OUTPUT- HIGH CONCENTRATIONS AREA SURFACE SOIL 

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only 

k star (bias corrected) 0.402 Data appear Gamma Distributed at 5% Significance Level 

Theta Star 7574 

nu star 1 10.44! 

A-D Test Statistic: 0.262 Nonparametric Statistics 

5% A-D Critical Value I 0. 799 
1 

Kaplan-Meier (KM) Method 
1 

1----------- ---------. ----· --------i-~~-c-t------ --- ----- - ------·---- --- ------. --- ---- -+---------=-=-=--c 
K-S Test Statistic· 0.799 Mean 

1 
2089 

1--------- --- ------5°-Yo-K--S-C-ritiCaTValue·-- ~0~.2~5~1---- --- ·-- - - -- +- -- -- -
sol 3903 

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1 931.9 

95% KM (t) UCL 3705 

Assuming Gamma Distribution 95% KM (z) UCL 1 3622 

Gamma ROS Statistics using Extrapolated Data 95% KM Uackknife) UCLI 3678 

Minimum 0.000001 95% KM (bootstrap t) UCL 5358 

Maximum , 15600 ; 95% KM (BCA) UCL 3817 

______ Me_an--+i __ 2_0~8~2+--i __ 
Median 141 

95% KM (Percentile Bootstrap) UCL i 3652 
-. --- ------------;--~ 

95% KM (Chebyshev) UCL
1 

6151 
--------

97.5% KM (Chebyshev) UCL 7908 
r---

40~4 SD 

____ k_s_ta_r+--~0-~.126 99% KM (Chebyshev) UCL 11361 

, ___________________ T_h_e_ta_s_ta_r+--- 16571 f--~-------~~~~~~~~~~~~~~:~~~~~~:~~~~~~~~~~~~~~~~~~=----------1 
Nu star 4.7741 Potential UCLsto Use 

--------- -------~-~'' -- ---c-~c-l·--------------=-=~~=-cc~ --- --
3817 AppChi2 1.049

1 

95% KM (BCA) UCL! 
1----------- - ---- ----------- ' 

95% Gamma Approximate UCL (Use when n >= 40)' 94 721 
f---- 95% Adjusted Gamrrla TJCL (Ds_e_w_h_e_n n<40) ----c10=-9c-4cc8-i-' ---------------- -----------

------------ -------~-- ------------- -------- ----------

Note: DU2 is not a recommended method. 

----~-=---~--~- - -- - -- T - -· : - - --· _ ___[___-

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
------------------- ----- ----:-:c.:-::c::-:-------j 

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 
1--------

For additional insight, the user may want to consult a statistician. 
--------------- -----------------------------

------ ----------- -- -- ------------------------- --

---------------

Aroclor -1260 
------------- - -- ----------------------- -------------

---------- - -- ----c::G_en_e_ra---:1--::Sta:-:-cti:-sti-:-.cs- --- - - -----

NumberofD~~~:e~::~:~:-~:-:-:--+l------:c1 :5_f---= _- N,::::=~~~- -: 
t---_ ====---_--_-_-_-_-_-_-_-_-_-_c-:N~u-m-_-=--b_e_r _of_M_-_-_i5s_i_ng_v_a_lu_es_!~_ 1 ______ -- ----- _____ -_Percent Non~-Detects I 7DB% 

--- --- R~a-w-----c:Sta~ti:-st-:-ics _______ _ 

Minimum Detected 

Maximum Detected 

461 

61' 

Mean of Detected: 53.5' 

Log-transformed Statistics 

Minimum Detected i 3.829 

Maximum Detected 4.111 

- -- ---Mean of Detected----:f97 
- - -SO ofD-etectc-e---cd:i-! ------=1~0--::.6c:-1-- ----- -- S D of Detected -------o.2 

- --- --c---+'----;;:-c-
Minimum Non-Detect, 34 

- --------- -- --- -- - -------~ 

Minimum Non-Detect 3.526 

- -- ----------=-M=-a-xc-im-um Non-Detect I 
--- ----------

-------

37 
---- ----- - ---------------+----~~ 

Maximum Non-Detect' 3.611 
- -- ----- -----------------------+'------1 

I 
----- ------ -----N-um-be_r_t-re-a-te_d_a_s_N_o_n--D-e-t-ect-+1 ----7 

Number treated as Detected I 2 

-- -~~-~:--~~~~-:~---~;--:---
Note: Data have multiple DLs - Use of KM Method is recommended 

Forall methods (except-cKccM"'".-oDccU---:2"",-a-n---:d-=R~OccSo-:-:M:-eccth-o---:ds---:)-, ----
-----:--:--:--~=------------

Observations< Largest ND are treated as NDs Single DL Non-Detect Percentage 
1 

77.78% 
------------ ---- ---- ---



PROUCL OUTPUT- HIGH CONCENTRATIONS AREA SURFACE SOIL 

Warning: Data set has only 2 Distind Detected Values. 

This may not be adequate enough to compute meaningful and reliable test statistics and estimates. 

The Projed Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV). 

Unless Data Quality Objectives (DQOs) have been met, it is suggested to coiled additional observations. 

The number of deteded data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods. 
t---· 

Those methods will return a 'NIA' value on your output display! 

It is necessary to have 4 or more Distinct Values for bootstrap methods. 

However, results obtained using 4 to 9 distinct values may not be reliable. 

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates. 

UCL Statistics 

Normal Distribution Test with Deteded Values Only Lognormal Distribution Test with Detected Values Only 
-------~---~-

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic N/A 
~--------------

5% Shapiro Wilk Critical Value 1 

N/A 

N/A 
-- 1 

5% Shapiro Wilk Critical Value - - --N/A 
---·- --·-

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
·-

~-----------·-·--- -··· ------

Assuming Normal Distribution Assuming Lognormal Distribution 
f------

DU2 Substitution Method [ 
1---- ---- ---- +·· ~-----·---

Meanj 25.67 
1---- 1 

SD' 16.22 
1--·--

95% DU2 (t) UCL 35.72 
~-----c--~ 

! 

Maximum Likelihood Estimate(MLEfMe-t _h_od ____ N_/_A ~~~ 

MLE method failed to converge properly · --------------=-Mo-e_a_n-=-in--:-Lo_g_S::-ca---:-le-- N/A 
I ----------------···--

j 
SD in Log Scale N~ _ 

-- ·- ---------:----::c=::--:-~----cc----·~· 
Log ROS Method 

___ ---------------+-- ___ ·--1--~----------~--M_e_a_n_i_n._o_ri_g_in_al Scale N/A 

__ --·- -·------------ I SD in Original Scalei - N/A--

-·--~~~-----·~--~-=·-------~=------- - ~ - -E -- ~---~~--·--95_·_· p_,~;~=~~~~~~~ ~:~ 
f----·· 

1-----=---.-cc-~--c----==------c-.-·· ·-- - .~-c-~~----
Gamma Distribution Test with Deteded Values Only 

---- ·-------------~ ··- ---- ;-----:;~----- -

Data Distribution Test with Detected Values Only 
1----------------c-----=-c-------~ -·~ .. 

k star (bias corrected) N/A ---~~~~~-~---=-~~~~~~---Data do not follow a Discemable Distribution (0.05) 

r-----. 

-------------------------

Theta Star N/A 
---~--------------------

nu star N/A 
1 -·--------------·- -·- ---1--------- -··- ---------·------- -+--

1 

--.A-5 i'e!£s!aiistic ~ N/A ' Nonparametric Statistics 
·- -- .. - - - -c-+--~c--+-· - -

5% A-D Critical Value' N/A 
-- --- ---- ------ -,--~ccc-cc-c--~----

Kaplan-Meier (KM) Method 

K~S-Test Sta-tc-is-cti-ct---ccN-cc/Ac-· 

5%K-S-Crit-ica-1Val~u-e+---~N~/A~-

- --- -- ----------

MeanJ 

sDf-
47.67 

4.714 
---c-.L__ ·--- -

Data not Gamma Distributed at 5_%_S_ig_n_ifica_I1Ce Level __ -I- _ 
I 

- _____________ S_E_o_f_M-earT 

95% KM (t) UCL 

2.222 

51.8 
1------------;------c-=----==---=c---:---- _ ____L____ 

Assuming Gamma Distribution 
i ·- - ---------------------- -

95% KM (z) UCL 51.32 
r----- ·--==----c-----c-=----c- --- -------------------- - -

Gamma ROS Statistics using Extrapolated Data' 95% KM Uackknife) UCL 58.3 
Minimum - N/A-- --·-~---------9-5_%_K_M-(b_o_o-ts--trapt) UCL 1 N/A-

-- ---

Maximum N/A -------=--:--c-- 95% KM (sc.A) ucL] ··- "NIA-
- -·-

Mean N/A 
. -+-----

95% KM (Percentile Bootstrap) UCL j 61 
-------

Median N/A 
---------- - . - 1------=c::--=--=-l 

95% KM (Chebyshev) UCLI 57.35 
t------·-- - -

-----------so:- N/A 
! 

------+-------- - - . -+- ------:-c-=-c-1 
97.5% KM (Chebyshev) UCL, 61.54 

--·-



PROUCL OUTPUT- HIGH CONCENTRATIONS AREA SURFACE SOIL 

k star N/A 99% KM (Chebyshev) UCL 69.78 

Theta star: N/A 

Nu star, N/A Potential UCLs to Use 

AppChi2 N/A 95% KM (t) UCL 51.8 

95% Gamma Approximate UCL (Use when n >= 40) N/A 95% KM (% Bootstrap) UCL 61 

95% Adjusted Gamma UCL (Use when n < 40) N/A 

Note: DU2 is not a recommended method. =-- ·----~-=----------~--~--~-~==~---------~------------.---,-L-_-_ ---,~----,I-_-__ -_-_-__ -_-_-_,-----1 ___ -~-=: -_· -_----= 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 

For additional insight, the user may want to consult a statistician. 

Heptachlor Epoxide 

General Statistics 
·---------------cc---c-. -· ·- -------=,-------------------:-c----c-----:c=------c-=----,-----=-1 

Number of Valid Data 7 Number of Detected Data 6 
1--------------c:-c-----c--::-=c----:--c ------

Number of Distinct Detected Data 6 Number of Non-Detect Data 1 

15 Number of Missing Values Percent Non-Detec~ L_1~-~ 
1------- ----------------------~----

=--~---··· -_--- ~=R-~-~-cStac--t"'""i·_st~i-cs'"':~a-i:~::~-~-:~~~~:-t-t:~~~::~~~· ~~--2-20-f - ___ ---_-_· _-· _______ Log--~~id~=~~~ -:~ 
- - M-ea_n_o(-De-te-ct-ed-;- 54.281-- ------------ -- Mean of Deiectedr-~7 

-~;o of D-et-ected!-- - 74.21= _____________ --- -- - sO of Detected, 1.455 

Minimum Non-Detect] 1.8 Minimum Non-Detect' 0.588 
1---------------.M"""'ca-x-=i-mum Non-Detect! -------c-1.-:::8+-----------------=-M"'""a-x"'""im_u_m----=-N'""o-n--:::Dc-e-te-ct--'.---:::0--::.5'""8-::-I8 

-- --~ 

r--- -- -·-- --·- --------____ .L_ ___ ...L_ ___ -- ------------------------1 

--------:-::c----:c-----:=-----=---c:::-::::--c·- --- -- ----- ---------------
Warning: There are only 6 Detected Values in this data 

-- ---

Note: It should be noted that even though bootstrap may be performed on this data set 
----c:-------:-:---:---c~------ ---- ---- ------ ---

the resulting calculations may not be reliable enough to draw condusions 
----------. --· 

- --~ 

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results. 
1--------------- - ---------1 

1---------------- -

~----- -------------- - -·- ---=u=-=-c=L:-::::Sta-:-:-:tic-Sti:-:-.cs---------------···-·-----------J 

t--- -·- - - . - -· :-;;----:;-----;::--:---::-=-=-c--: 
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 

------ ---=s:-ha-p-=-ir-o-:cW:-::i~lk--.:T:-e--=st--::oSta~tis--=t:-ic'l-----=o:o-.::::72""4:-------_ - --__ _ _ _ ___ Shapiro Wilk Test Statistic I 

_5 ;-%-=-S"'_h""'a--:p;:-:-ir_o--=-W;::-i-lk_C_r_iti:-c_ai_V-=-a_lu_e~i _____ 0288 ~ - ___ _ _ _ _ _ _ _ 5o/o ~hapiro Wilk Critical Value i _ 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

0.985 

0.788 

1---------- --· 

--------

Assuming Normal Distribution Assuming Lognormal Distribution 
DU2 S~u_b_s_tit-u-tio_n_M-et_h_o_d~~---- -

- - --~~---------------------+---~-

Mean 46.66 Mean i 2.742 

1------------ - --· 
DU2 Substitution Method 

1----- --------------- -

70.74 SDI 1.828 
-- --------- --- -- - - ----c:-~-c---- -----------~~----c:-------=~~+--~ 

95% DU2 (t) UCL 98.61 95% H-Stat (DU2) UCL1 8471 

---------------1--- . 
SD 

---------------- -- -----------------------------+-----



PROUCL OUTPUT- HIGH CONCENTRATIONS AREA SURFACE SOIL 

Maximum Likelihood Estimate(MLE) Method 1 Log ROS Method 

Mean I 40.16 Mean in Log Scale 2.693 

SD 73.06 SD in Log Scale 1.919 

95% MLE (t) UCL 93.82 Mean in Original Scale i 46.62 

95% MLE (Tiku) UCL 91.9 SD in Original Scalei 70.77 

95% t UCL 98.6 

95% Percentile Bootstrap UCL j 93.23 
1------------------------+-----+----- - - ·-

1 

------- -·-- ---- ---------------i ---------
95% BCA Bootstrap UCL

1 

114.6 
1------------------------+----~- --- - -·-

95% H uccr--15100 

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only 

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level 

Theta Star I 109.7 

nu star 5.94 

A-D Test Statistic 0.278 i Nonparametric Statistics 
-· . - ------=~----=---=-~~~--+---=--=---i- -- . - -

5% A-D Critical Value 0.721 i 
---cc~~--c-""""CT-- --

Kaplan-Meier (KM) Method 

-·-----------· 

----------cKc---=s-=Tc-e-st-S=-ta-t-c-is-tic-c+-. - 0.7i1 i -
·--- - ·- . ----- I 

5% K-S Critical Value: - 0~343 :----
Mean 46.91 

SD 
1-----=------::::----==--- ·- -·- --.- -- I 

Data appear Gamma Distributed at 5% Significance Level 
---·--:------------------···-·----· - ·--··--[----~ 

SE of Mean 27.04 

95% KM (t) UCL 99.46 

Assuming Gamma Distribution 
--~-----------------------=-=~~~~~--~~ 

95% KM (z) UCLj 91.4 
!---- -·---- ---- =----------------------::-::-=-c-:-:-:-:--:c----:--c----:-:---:--c-c-=-c-C------=-::--:--::-1 

Gamma ROS Statistics using Extrapolated Data 95% KM Oackknife) UCL! 98.12 

Mini·m--u-m--::-o-=.o-=oo-::co::-:0:-:-1___ 95% KM (bootstrap t) UCL' 315.7 

Maximum 200 95% KM (BCA) UCL 97.71 
- - ·-------------:-cc--------;--::--=-::- --- --·- ... -·---c:-=-:-:-:-:-:-=------:-:----:::------:---:-:--::-:----:c-:;;--::-c 

Mean 46.53 95% KM (Percentile Bootstrap) UCL 95.81 
---------::cc---;c----- ·-·--·-

Median 21 95% KM (Chebyshev) UCL 
[----------·--·-

r--- -----------------

SD 

k star 

Theta star 

Nu star 

70.84 
- . ·--·----- ----:-----:------c-o·c:.: 
97.5% KM (Chebyshev) UCL 

--- ----

0.229 99% KM (Chebyshev) UCL 
202.8--------···-·-- . 

-3=-_:.:c21"'"1'c-------------=p=-o-=-te-n-:-:tia-'lc-:-U=cl5-to l.Jse -
-··------· r--· 

- AppChl2 ~ - 0.438 95% KM (Chebyshev) UCL 

341.4, 

95% Adjusted Gamma UCL (Use when n < 40) i 657.6! 
--- --~--- --- ·- -· 

Note: DU2 is not a recommended method. 

164.8 

215.8 

316 
-

164.8 

- .. -- I . , 
1----~----. _L -- - ·- -- . -;--:-c-;-----=---~=~~-

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
- ·--·-- --;-;------;--:------;:;o=:-:;;o-- ---- . -- -· 

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 
f----··----------·-·- ----------- --------· 

For additional insight, the user may want to consult a statistician. 
------ -

1----· --·--·-------- - ----------------·---· ------

--------- ·- --- --------------------------------1 

---- ----- - --,~~-------------------------- -------------------

2,3,7,8-TCDD Equivalents- Half Non-detect 
------------------- ---- -------------------

1---------
General Statistics 

- --- ---------··-

1------------- --
Number of Valid Observations 13 

1---------------

1--------------
Number of Missing Values 117 ! -

L- --

---------------

---~---~-~~---- --

Warning: This data set only has 3 observations! 
-----~------------ - ------

Data set is too small to compute reliable and meaningful statistics and estimates! 
1-------------=-- --- - - - -- - - ·- -- -- -- - - - -

The data set for variable 2,3,7,8-TCDD Equivalents- Half Non-detect was not processed! 

-- ---------

It is suggested to collect at least 8 to 1 0 observations before using these statistical methods! 
f-------- ----------- --·------- --- -- -- -------

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results. 
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General UCL Statistics for Full Data Sets 
-------c-c-------=~----c-cc--c----+------- ---------------------------- ----------

User Selected Options 
---- From File Work-Sheet.wSI-- -------------------------------------

--- - ------------------------ ---------

Full Precision OFF 
----- --- -------- - - - - - - ------

Confidence Coefficient 
---c-------

95% 
-------------------- - ---------- ----+-~~------------------

Number of Bootstrap Operations 2000 
--------· - ----~-------------- --- - ·- - ---------------------·-----

---------------------------- --------------------- ----

--------------- ------------------------------------

Aluminum 
---- ---------------------------------------------------

----------------- --- ----------=Ge=--n-e-ra--=-1--=s:-:-ta~ti~.sti-:-:.-cs---------------------------

Number of Valid O-bserv-a---:-tio_n_s---r=-9--------,-------------=-N-:-u-m---:b-e_r_o--=-f-=D-:-is-tcic-n-ctObservations 7 - - -- -

Number of Missing Values 15 
-------------- -------+--- - - -

1------ -- -- ___________ _j__ ___ __j__- -- _________________ _j__ __ 

--
Raw~S~ta~tis~t~ics------------,- ----~--c--~=---~~~------- -----

Log-transfonned Statistics 
-- ----------=---=-~--r~~---

Minimum 4740 
------ - - - - -

Minimum of Log Data 8.464 

Maximum 10000 Maximum of Log Data 9.21 
-------------- -- ----+--------------- -- ------

Mean 6761 Mean of log Data 8.782 
1--------- ----------- ---- ----+------------------------- ----- - -------

t------

-

---

Geometric Mean 6515 SD of log Data 0.285 
------------Med-ia-n 5~68~0=----+---------------------~---

SD 2004 
-----=------==---~c---+~---=-----+---- ----- - --

Std. Error of Mean 667.9 

Coefficient of Variation 0.296 

Skewness 0.676 
-- -----------------+------1 

--------------- - --------------

1-----------------

---- -------

Warning: There are only 9 Values in this data 
-- -----------------------------------------

Note: It should be noted that even though bootstrap methods may be perfonned on this data set, 
----:c:-------:c:c:---:---~-----=-=----;-;-~----- ~-----=---ce--o------------------------------

the resulting calculations may not be reliable enough to draw conclusions 
----------------- -- ---- ----

-------:----------=~- - -- ---=------=-=-~---=---=-----------~ 
The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 

----------------------

Relevant UCL Statistics 

Nonnal Distribution Test Lognonnal Distribution Test 

Shapiro Wilk Test Statistic 0.837 Shapiro Wilk Test Statistic 0.855 

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 

Data appear Nonnal at 5% Significance Level Data appear Lognonnal at 5% Significance Level 

Assuming Nonnal Distribution Assuming Lognonnal Distribution 

95% Student's-t UCL 8003 95% H-UCL 8294 

95% UCLs {Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 9563 

95% Adjusted-CL T UCL (Chen-1995) 8020 97.5% Chebyshev (MVUE) UCL 10778 

95% Modified-t UCL (Johnson-1978) 8028 99% Chebyshev (MVUE) UCL 13166 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 9.172 Data appear Nonnal at 5% Significance Level 

Theta Star 737.2 

MLE of Mean 6761 

MLE of Standard Deviation 2232 

nu star 165.1 
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Non parametric Statistics 
---- ----- -----

Approximate Chi Square Value (.05) 136.4 

Adjusted Level of Significance 0.0231 

Adjusted Chi Square Value 130.9 

-- -- ---------------------

95% CL T UCL 7860 
----- _____ " ______ - ------ -------------·-

95% Jackknife UCL 8003 
f---- ---- --------------- ------+-----+---------- --- ---- -- ----- -----------c-~--l==--cc-----l 

95% Standard Bootstrap UCL 7790 
---------------------- ---+-~--+---------------~~-----~-----

Anderson-Darling Test Statistic 0.723 95% Bootstrap-t UCL 8235 
---------=-----:---c=---:-:-- -- ------ ------ -=---- -+---------------=-::-::-:--:-:--:-:-:--=----c-~-----:--:-::-

Anderson-Darling 5% Critical Value 0.721 95% Hall's Bootstrap UCL 7675 
------------c·--:---:--- ------------------ - ------------ ---------------==-::-- --------------- ----------

Kolmogorov-Smirnov Test Statistic 0.259 95% Percentile Bootstrap UCL 7828 
r---- ------~~-----+-~~---- --------------------- - ----- -- ----- ----- -----

Kolmogorov-Smirnov 5% Critical Value 0.279 95% BCA Bootstrap UCL 7890 
----------- --- -- - ----·--- -------------------- -- -----

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd} UCL 9672 
---- ---------------,-----+----- -- ------ ---=-=--::.-::--:--:::c--c----:------:-:--:---- - - ·-- ---- ------

97.5% Chebyshev(Mean, Sd} UCL 10932 
---- ------ -----=-c--~--c-----__j_----+------ ------ ------:c-.ccc·~c--c----c-----:-:-c--- - -----

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd} UCL 13407 
------- -------~-------~----+--- -- ---------------------- -- - ---

95% Approximate Gamma UCL (Use when n >= 40) 8184 
-----

- - - - --- -;-;-:;;:-;--:-;--:----;-----;-::-;-1-::-=:-:o------t --- -

95% Adjusted Gamma UCL (Use when n < 40) 8529 
- ----------+------ ---- ----- -------

----------:c----- --c·c------- --- - -- -

Potential UCL to Use 
--------------- -- -- --- ~ 

Use 95% Student's-t UCL 8003 
--------------

___ ___j_+-------_-__j_-----,-1====-~---------L ---r-- -__ --
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

- - --=-:-:----:-----:--:-:-------:-:------:-----:-:-----::-:---:---:::-:-----;-------;-cc--c-=-::==---- -- - -
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 

------- --

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 

f------ --------------------- ----------------------- -

------------ -- - -------- ----------

General Statistics 

________________ N_u_m_b_e_r of Valid ObservatiC:msT9 ____ --_--_---~,. _-_-_-_-_-_-_-_-_-_-__ - _-_-_-_-_-_____ N_u __ m_ber of Distinct Obser\l,!tions9 ____ _ 

Number of Missing Valuesj15 _ 
--- -------------- - -- ---- ------~------------------------~-----1 

r-----
Raw Statistics Log-transformed Statistics 

f----- -- -------------=~c---~=----+-------------------~~--~-=--,~-=~~ 
Minimum 1.7 Minimum of Log Data 0.531 

-----------+-------- - ------ - --· 
Maximum 10.4 Maximum of Log Data 2.342 

------------:-cM:-e_a_nt:5=-.3;oc3~3 ------------:-:;--:;-:--- ---- -

Mean of log Data 1.528 

Geometric Mean 4.611 
--------=-- - - - - ----- ----

so of log Data 0.596 

Median 5.3 

so 2.871 

Std. Error of Mean 0.957 

Coefficient of Variation 0.538 

Skewness 0.492 

Warning: There are only 9 Values in this data 

Note: It should be noted that even though bootstrap methods may be performed on this data set, 

the resulting calculations may not be reliable enough to draw conclusions 

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Test Statistic 0.965 

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
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-~- - -- ---- - ~ - __ ,_- -- --------

Assuming Normal Distribution Assuming Lognormal Distribution 
-~ 

---_----~~~~So/~ Student's-t ucg~.~ 13 
-- ---- ~- -- - -

95% H-UCL 9.18S--
--~ -- ~--- ~~ --- -- ----c=-:-

10~14--95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 
- - --------·- -----1--------- ------ ----

95% Adjusted-CLT UCL (Chen-1995) 7.075 97.5% Chebyshev (MVUE) UCL 12.2 
- --------- -- ----- ---·-- ·- --·-·-

16~24--95% Modified-t UCL (Johnson-1978) 7.139 99% Chebyshev (MVUE) UCL 
- --~----- ~ -- ---·- ------

---- ------ --- --·--- --- - - -------

Gamma Distribution Test Data Distribution 
-- ---r~ --·- ---- -- -

k star (bias corrected) 2.471 Data appear Normal at 5% Significance Level 
-

~:159 
- - -- - --- -- --

Theta Star 
-- ----- - -- --

MLE of Mean 5.333 
--~ -- ---- ------ ----

MLE of Standard Deviation 3.393 
~ 

------ ---- - -

nu star 44.47 
r-- -

'30.18 Approximate Chi Square Value (.05) Non parametric Statistics 
---- -~ -- ---

Adjusted Level of Significance 0.0231 95%CLT UCL 6.907 
~ - - --- -- ---- - --

Adjusted Chi Square Value 27.72 95% Jackknife UCL 7.113 
-- --------- - ~ -- - --- 6.8-32- --95% Standard Bootstrap UCL 
--~ --- - - "------- ------

Anderson-Darling Test Statistic 0.188 95% Bootstrap-t UCL 7.478 
- - ----------- --

Anderson-Darling 5% Critical Value 0.726 95% Hall's Bootstrap UCL 7.004 
--- -

Kolmogorov-Smirnov Test Statistic 0.154 95% Percentile Bootstrap UCL 6.856 
----~ - - - -~ 

Kolmogorov-Smirnov 5% Critical Value 0.281 95% BCA Bootstrap UCL 6.967 
------ -- ----- --

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.505 
- -- ----

97.5% Chebyshev(Mean, Sd) UCL 11.31 
- ----

14.86--Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 
-- --------- - - - ----- --~--

95% Approximate Gamma UCL (Use when n >= 40) 7.86 
-~ ----- +----

95% Adjusted Gamma UCL (Use when n < 40) 8.558 
-- -- ----

----- ---- -~ 

Potential UCL to Use Use 95% Student's-t UCL 7.113 
------ -

I -
I I l_ 

---

1----- --~ - -

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
1--- -- - -

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 
--- --- -- - -- -

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 

Chromium 

General Statistics 

Number of Valid Observations 9 Number of Distinct Observations 9 

Number of Missing Values 15 

Raw Statistics Log-transformed Statistics 

Minimum 6.8 Minimum of Log Data 1.917 

Maximum 149 Maximum of Log Data 5.004 

Mean 27.31 Mean of log Data 2.737 

Geometric Mean 15.45 SD of log Data 0.896 

Median 12 

SD 45.76 

Std. Error of Mean 15.25 

Coefficient of Variation 1.675 

Skewness 2.969 
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- --- - -- -- --- ---·--- -· -- ----- ----- - ---- --- -- ---- - ----------

--- ------ -- -- ---- - ------------

Warning: There are only 9 Values in this data 
- -- - ------------- - ----- -----------

Note: It should be noted that even though bootstrap methods may be performed on this data set, 
-------- -------

the resulting calculations may not be reliable enough to draw condusions 
---- -- ----- -- --- ------ --

--- ----- ------ --- ----- -·---- - ·- -------------- ----
The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 

-- ------- - ----- ------- - - - - --------------------------

- -------- --------- ---------- ---·- --

Relevant UCL Statistics 
-- ------ ---- ---- ---- ---------------- - ---

Normal Distribution Test Lognormal Distribution Test 
--- - - -----

- shapiro-Wilk Test statisticr459 Shapiro Wilk Test Statistic 0.696 
- ---- -- - - ---------- -- --

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 
-- -- - -------

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
------ --·-·------- ---------------- --- ------

- ------ - ----- ----

Assuming Normal Distribution Assuming Lognormal Distribution 
----

95o/~ Stucient~s.:t ucqs5.67 
- ---------- ------

95% H-UCL 59.91 
- ---- -- ---·--- --- --- -- --- ,_ - ·-- -

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 51.13 
--------- ------ - -- --- ---- - -- - -- -

95% Adjusted-CL T UCL (Chen-1995) 68.53 97.5% Chebyshev (MVUE) UCL 63.81 
----- -- --- ----- ----------------- -------------

88.73-95% Modified-t UCL (Johnson-1978) 58.19 99% Chebyshev (MVUE) UCL 
f--------- ----- ------ -- -- -----

f---- ----- --- --- --- -- --

Gamma Distribution Test Data Distribution 
r--- ----- -------------- --- --- -

k star (bias corrected) 0.748 Data do not follow a Discemable Distribution (0.05) 
r-- - --- -- ---- --

Theta Star 36.49 
------

MLE of Mean 27.31 
----- - ---- ---

MLE of Standard Deviation 31.57 
- -- -- --------- ---- --- ----

nu star 13.47 
-- -- --- -- ------

Approximate Chi Square Value (.05) 6.211 Non parametric Statistics 
r---- - - ---- - -- ----

Adjusted Level of Significance 0.0231 95% CLT UCL 52.4 
- -- - - ------------------- --

Adjusted Chi Square Value 5.208 95% Jackknife UCL 55.67 
- --- ---- ------- -

95% Standard Bootstrap UCL 50.45 
-------------

Anderson-Darling Test Statistic 1.79 95% Bootstrap-t UCL 349.9 
------- --

Anderson-Darling 5% Critical Value 0.743 95% Hall's Bootstrap UCL 232.4 

Kolmogorov-Smirnov Test Statistic 0.395 95% Percentile Bootstrap UCL 56.92 

Kolmogorov-Smirnov 5% Critical Value 0.287 95% BCA Bootstrap UCL 72.66 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 93.79 

97.5% Chebyshev(Mean, Sd) UCL 122.6 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 179.1 

95% Approximate Gamma UCL (Use when n >= 40) 59.24 

95% Adjusted Garnma UCL (Use when n < 40) 70.64 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 93.79 

I I I I 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
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Cobalt 
-- ------- -- - -- - - - ----- - .. - ------------------ --

------- ---- ----

General Statistics 

- ---------

Numberof_V~~d_O_b~ervations~ t Numb:r_o~ Disti~c~ o_i)~~~a~~nS f ~ 
Number of Missing Values 15 

--- -- ----- -- ------ ---- --------- ---

-- - ---- ---------- --·--- ---- --------- -- - ----- --------- -----

Raw Statistics Log-transformed Statistics 
- -- - -- ------------~. -- -- - ------- ----

Minimum 2.4 Minimum of Log Data 0.875 
-- -------- ------- ---- ------- --- -

Maximum 5.9 Maximum of Log Data 1.775 
- -- - ---- - --- ---- ----

Mean 3.594 Mean of log Data 1.248 
- -- ----- - -- - - - ------

Geometric Mean 3.485 SO of log Data 0.259 
-- -- --- -- -

Median 3.5 
- 1---- -- ----- --

so 1.005 
- - ----------1-:o------- ------ -- ------ ------

Std. Error of Mean 0.335 
- -- -- - - -- ----- ---- ---------- -----

Coefficient of Variation 0.28 
- - ---- - -- - -- ------ - - - ---

Skewness 1.498 
-------- ---- ----- - - -- -- --- -- - -

-- -- --------- - --- --

--- ----------------- --------- --

Warning: There are only 9 Values in this data 
--- --

Note: It should be noted that even though bootstrap methods may be performed on this data set, 

the resulting calculations may not be reliable enough to draw condusions 
- - ------

------- ---- - -

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 
- ----- - - --------------

--- ----- -------------

Relevant UCL Statistics 
---- ---- ---- ---

Normal Distribution Test Lognormal Distribution Test 
-

Shapiro Wilk Test Statist~t~.894- -Shapiro Wilk Test Statistic 0.83 
--- - -------------- - --=-----

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 
----- 1----- ---- - -----

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
--

--------- ---- ------ ------

Assuming Normal Distribution Assuming Lognormal Distribution 
--- --

95% S-tudent's-::t UCLJ4.217--
r- ----

95% H-UCL 4.314 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 4.946 

95% Adjusted-CL T UCL (Chen-1995) 4.324 97.5% Chebyshev (MVUE) UCL 5.532 

95% Modified-t UCL (Johnson-1978) 4.245 99% Chebyshev (MVUE) UCL 6.685 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 10.92 Data appear Normal at 5% Significance Level 

Theta Star 0.329 

MLE of Mean 3.594 

MLE of Standard Deviation 1.088 

nu star 196.5 

Approximate Chi Square Value (.05) 165.1 Non parametric Statistics 

Adjusted Level of Significance 0.0231 95% CLT UCL 4.146 

Adjusted Chi Square Value 159 95% Jackknife UCL 4.217 

95% Standard Bootstrap UCL 4.118 

Anderson-Darling Test Statistic 0.6 95% Bootstrap-t UCL 4.477 

Anderson-Darling 5% Critical Value 0.721 95% Hall's Bootstrap UCL 7.281 

Kolmogorov-Smirnov Test Statistic 0.242 95% Percentile Bootstrap UCL 4.133 

Kolmogorov-Smirnov 5% Critical Value 0.279 95% BCA Bootstrap UCL 4.306 
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.055 
.------

97.5% Chebyshev(Mean, Sd) UCL 5.687 
r-------·. --·- ---- c----=----=--c----cc--~---_l_------11-----------~~~- -~· .. --- -· ----- ------

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.928 

_--- .,% =:-=: '::~."~~:~:~~~;~ :~~r-~-~-:---_ ----+---_ -_ ---------------~--------------------------~--~~-~--~~-~~~~--~~--~~--~~--~~--~~--+"-~------ _ 

f----------------cPc-o-te_n_ti_ac-1 u-cc tO D5e --- --- - -_____________ u_s_e_9_5_"!._o Student's~i uct.: '4.·--:.2.--:1-=7----J 

r------- -------------- I I --- -1 
~-=---------:-:-- - - . J - --~~~-----1 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
f-------- ---- ----- ---· 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci {2002) 
-·- . -----· ---- --------------1 

and Singh and Singh {2003). For additional insight, the user may want to consult a statistician. 
r---- ---------------------------- ------- - ------- -·------------1 

r---- - - --- --------1 

'iron"- ------------------------------------------- - --·- --------1 

f--- ------------ -- -------------------------------- - ----- --- ----------j 

-------:Go-e-m-iraiStatlstics _______________________ -- ---------1 

r---------- ---- _--_ --------------=-N-:-u-m--cNbc--ue-~--:-=:-:-:!;~~~:~~~::~:[~5-- _ --~- · · ____ -----~---

1---- ----- ------ - --------------

Raw Statistics 

1------

r---· 

1-----

Log-transformed Statistics 
------~~--,~~--+----------

Minimum 8310 Minimum of Log Data 9.025 

Maximum 19000 
---~--~-=-~~~----1 

Maximum of Log Data 9.852 

Mean 13253 
-- - ----------------f-c--~ 

Mean of log Data 9.463 

--SD oTIOg Data 0~258--Geometric Mean 12874 

Median 13200 
--r-- ---------------

---------- --------------- ----

so 3348 
---------c=- --- - ---

Std. Error of Mean 1116 
-- ------------------- ------

- - -------=cC-o-eff=i--cci-e-nt-of Variation 0.253 ____ --- --------------+------

Skewness 0.284 

-------------------

-------------------- --

Warning: There are only 9 Values in this data 

Note: It should be noted that even though bootstrap methods may be perfonned on this data set, 

the resulting calculations may not be reliable enough to draw condusions 

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 

Relevant UCL Statistics 

Nonnal Distribution Test Lognonnal Distribution Test 

Shapiro Wilk Test Statistic 0.978 Shapiro Wilk Test Statistic 0.982 

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 

Data appear Nonnal at 5% Significance Level Data appear Lognonnal at 5% Significance Level 

Assuming Nonnal Distribution Assuming Lognonnal Distribution 

95% Student's-t UCL 15328 95% H-UCL 15924 

95% UCLs {Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 18253 

95% Adjusted-CL T UCL (Chen-1995) 15202 97.5% Chebyshev (MVUE) UCL 20413 

95% Modified-t UCL (Johnson-1978) 15346 99% Chebyshev (MVUE) UCL 24657 

Gamma Distribution Test Data Distribution 
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k star (bias corrected) 11.66 
--------1--

Theta Star 1137 

Data appear Normal at 5% Significance Level 
- -----------------------------------

- - ---------------------c~=---c-- =-=--+----- -- ----
MLE of Mean 13253 

- - ------------- -- ----

t-- -- -- ------ -+------------MLE of Standard Deviation 3882 
---------- --------- --- ---

!---------
nu star 209.8 

------ -------- - ------ ----------------------------- ____ __j ____ -----

1--- ----------- ----- -:---c-~=+-c==-=-------1-----

Approximate Chi Square Value (.05) 177.3 Non parametric Statistics 
--------------------- - --

- ----

95% CL T UCL 15089 
---- ----------- ------------ -- ----1-~--+--------- -----

Adjusted Level of Significance 0.0231 
------------------ -- -----+---------

Adjusted Chi Square Value 171 - - - --9=--=-5°::-:Va-J-:-a-c-:-kk:-n--cifc:-e--cu-:-c=--L:+-:1-=5-=-32:::-8-::-- --
----1----------------------- - - --------cc--=-c-+-c--c=-c-=-c--

95% Standard Bootstrap UCL 15028 
---- ------------------

c-c----f-------------------

Anderson-Darling Test Statistic 0.161 95% Bootstrap-t UCL 15415 
1----- ---- - -------------- ----- --+------------------- ---

Anderson-Darling 5% Critical Value 0.721 95% Hall's Bootstrap UCL 15463 
1---- ------- ------+---------------------

Kolmogorov-Smirnov Test Statistic 0.146 95% Percentile Bootstrap UCL 15101 
----1-------------------- ---

Kolmogorov-Smirnov 5% Critical Value 0.279 95% BCA Bootstrap UCL 15112 
1---- ------=--- -----1 

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev( Mean, Sd) UCL 18118 

__________ - ~-- - ~ -----+-----------__ 97:~~a _ C~_e:-by_s-:-h_ev_(c:-M:-e_a_n,--cS=--d-:-:-)--:-U-:-:C::c-L--+-=-20-:-:2=-=2=2:-----l 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 24357 

-- -- --- - -- ---------------+---------- --- --- ------------ -- -- -- -

95% Approximate Gamma UCL (Use when n >= 40) 15684 
---------------------------- ------1----- -- -- -

95% Adjusted Gamma UCL (Use when n < 40) 16263 
-~----------------------

1-----
Potential UCL to Use 

----+----------------------- - - --- -

Use 95% Student's-t UCL 15328 

=-------=-=------:-----: ________ -- I _ _j_ _____ L - I =-~=----
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

------- --- ------ ---- -- --- --- ---- -- -

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 
-- ---- --- ----- --- -- ----- ---------

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
---------- ------------ - --

-- ------------ -----

----------------------- - -

Lead 
-----

------------------------

General Statistics 

Number of Valid Observationsf10- ---+-1-------- ____ _ 
Number of Missing Values 14 _ 

- - - --- - ___ _]_ ______ ---- --- --

Raw Statistics Log-transformed Statistics 

Minimum 7.7 Minimum of Log Data 2.041 

Maximum 1280 Maximum of Log Data 7.155 

Mean 236 Mean of log Data 4.478 

Geometric Mean 88.07 SD of log Data 1.505 

Median 95.35 

SD 393.4 

Std. Error of Mean 124.4 

Coefficient of Variation 1.667 

Skewness 2.541 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.606 Shapiro Wilk Test Statistic 0.967 

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 



PROUCL OUTPUT- HIGH CONCENTRATIONS AREA SURFACE SOIL 

95% Student's-~u_':-[~~4 95% H-UCL 2272 
---- - - -~--- --- - ·---- --

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 720 
t- ------- ----- -- ----

934-. --

95% Adjusted-CL T UCL (Chen-1995) 547.4 97.5% Chebyshev (MVUE) UCL 
t---- - ------ --- ---------- - - - ------ ---- -- -

95% Modified-! UCL (Johnson-1978) 480.7 99% Chebyshev (MVUE) UCL 1354 
1--- - -- ---------------- - -- ---- -~---- ---- -----

1---- - -- - -- - -- -- -- ----- -- ----- - ·-- -- ------- ---- ------ -- --· --

Gamma Distribution Test Data Distribution 
t------- -- ------- -------- --- --- - - - - ----

k star (bias corrected) 0.503 Data appear Gamma Distributed at 5% Significance Level 
------ - ------- ---- - -- - -

Theta Star 469.2 
------·- --- - --- -----

MLE of Mean 236 
------- ---- -------

MLE of Standard Deviation 332.8 
t---- -- ---------- ------

nu star 10.06 
f---- --------- ---

Approximate Chi Square Value (.05) 3.979 Non parametric Statistics 
c----- -------- ---

Adjusted Level of Significance 0.0267 95% CLT UCL 440.6 
f----

Adjusted Chi Square Value 
---- -----

3.341 95% Jackknife UCL 464 
-- ---- -- -- - -

95% Standard Bootstrap UCL 431 
-- -- -- - ------------------------

Anderson-Darling Test Statistic 0.565 95% Bootstrap-! UCL 1686 
- - - - - --- - - ---- --~ 

'1734 Anderson-Darling 5% Critical Value 0.767 95% Hall's Bootstrap UCL 
------ ---- ----------- ---- -------- - ---- -----

Kolmogorov-Smirnov Test Statistic 0.274 95% Percentile Bootstrap UCL 439.3 
-- - ------ ------

Kolmogorov-Smirnov 5% Critical Value 0.278 95% BCA Bootstrap UCL 567.9 
-- --- --- -------- -- -

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 778.2 
- - ----- --------

97.5% Chebyshev(Mean, Sd) UCL 1013 
~-- - -

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1474 
------ - --- --

95% Approximate Gamma UCL (Use when n >= 40) 596.7 
--

95% Adjusted Gamma UCL (Use when n < 40) 
-- - -- - - --- -

710.5 
-- --- ------- --- --- ----

-- ------ ----- - ----- --

Potential UCL to Use Use 95% Approximate Gamma UCL 596.7 
- -- - -------- - --

I I I I 

--- -----

- --------

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and lad (2002) 
--------

--- --- ---------- ------ -----

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
- --- --- ---- ------

-- ------ --- - ------------ -- -- - - -- --

Manganese 

General Statistics 

Number of Valid Observations 9 Number of Distinct Observations 9 

Number of Missing Values 15 

Raw Statistics Log-transformed Statistics 

Minimum 92 Minimum of Log Data 4.522 

Maximum 294 Maximum of Log Data 5.684 

Mean 179.9 Mean of log Data 5.143 

Geometric Mean 171.2 SD of log Data 0.339 

Median 180 

SD 58.96 

Std. Error of Mean 19.65 

Coefficient of Variation 0.328 

Skewness 0.536 
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Warning: There are only 9 Values in this data 
~---- - --- ---- ----- ------------------- -------------------

Note: It should be noted that even though bootstrap methods may be perfonned on this data set, 
----- ------ - --~------- --·-------·- ----

the resulting calculations may not be reliable enough to draw condusions 
r- - --- --- - --------- --------- -

f-- ----- -- -·- ----- --- ---- - - - - -~- -- ~--

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 
f--- --- -- ---- ----- ----- ------------- ------·- ----------

r-----~ ----- --- --- ------- ·-- --·-

Relevant UCL Statistics 
---~ - --- - - - -- - -- - -- -- -------

Nonnal Distribution Test Lognonnal Distribution Test 
-~--~ ------ ------ ---- --- ---~---

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Test Statistic 0.967 
----- ----- --------- --- -- ---- ------

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 
r----- -- --- -- - - - ------

Data appear Nonnal at 5% Significance Level Data appear Lognonnal at 5% Significance Level 
t----- -- ------- -------------- -

f---~ -- -- -----

Assuming Nonnal Distribution Assuming Lognonnal Distribution 
f---

95o/o-siudent's~tuc_: l216.4 95% H-UCLr 1 - - ~ 

95% UCLs {Adjusted for Skewness) 95% Chebyshev {MVUE) UCL 269.5 
----------

95% Adjusted-CL T UCL (Chen-1995) 216 

97~:~-~~:~~:~:~~~~~:~ ~~~~ :~~~~--- ~-- ---

95% Modified-! UCL (Johnson-1978) 217 
---- -- -- -- -------- ----------

----- ---

Gamma Distribution Test Data Distribution 
-- ------------------ ~~ 

k sta~ (~i:~ cor~ected,.936 Data appear Nonnal at 5% Significance Level 
- -~ ------

-~ 

Theta Starl25.94 
- --- ~--

MLE of Mean 179.9 
- - -

MLE of Standard Deviation 68.3 
---------- ------- -

nu star 124.8 
- ~ ----- ------------------ ------

Approximate Chi Square Value (.05) 100 Non parametric Statistics 
--~~ ---- - - ---------- --- ----

95% CL T UCL212-:-~ Adjusted Level of Significance 0.0231 
- ------ -

Adjusted Chi Square Value 95.36 95% Jackknife UCL 216.4 
-- ----- ---- f- ----- ~--~-

95% Standard Bootstrap UCL 210.1 
---- ----- --

Anderson-Darling Test Statistic 0.238 95% Bootstrap-! UCL 221.7 
---

Anderson-Darling 5% Critical Value 0.722 95% Hall's Bootstrap UCL 224.2 
- ---- --- --·- -

Kolmogorov-Smirnov Test Statistic 0.159 95% Percentile Bootstrap UCL 209.9 
-- -- 213.4- --Kolmogorov-Smirnov 5% Critical Value 0.279 95% BCA Bootstrap UCL 

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 265.6 

97.5% Chebyshev(Mean, Sd) UCL 302.6 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 375.4 

95% Approximate Gamma UCL (Use when n >= 40) 224.5 

95% Adjusted Gamma UCL (Use when n < 40) 235.5 

Potential UCL to Use Use 95% Student's-t UCL 216.4 

I I I I 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
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General UCL Statistics for Data Sets with Non-Detects 
-- ---- - -·-- - -- - --- - - --- - - ------- ------ --------

User Selected Options 
--- - - ------------ - ---·-- ----- -----

From File WorkSheet.wst 
t---- t=o-- --- -------- ----

Full Precision OFF 
c----- --- ·--- -------- ------- - ----- --------

Confidence Coefficient 95% 
~-- -- -------- - ---- - - -- --------- - - - - - - ------ ---

Number of Bootstrap Operations 2000 
------- ---- --- ----- ---- -------- ·-- ------------ ----

-- -- - ---- - - -

Benzo(a)pyrene Equivalents-Half ND 
- - - --- -----

- ---- -------- ----- ---------- - - ----

- - --- --- --- --

General Statistics 
-- ----

~ Number of Valid Data 60 Number of Detected Data 
------

Number of Distinct Detected Data 43 Number of Non-Detect Data 17 
-- - ------- ------ --

Number of Missing Values 34 Percent Non-Detects 28.33% 
-- --------- -- --------

----- --- ----- ------ -------- --
Raw Statistics Log-transformed Statistics 

-- -- - ---- --- -------------c -- -- -------- -------- ------ ---

Minimum Detected 15 Minimum Detected 2.708 
- ----------

Maximum Detected 648 Maximum Detected 6.474 
------- - -- -

Mean of Detected 208.2 Mean of Detected 4.962 
--- -------

0.915 SD of Detected 179.1 SD of Detected 
-- ----

Minimum Non-Detect 19 Minimum Non-Detect 2.944 
--- ------ - ------------- ---

Maximum Non-Detect 1800 Maximum Non-Detect 7.496 
----- ---

~ --- --- ----

Note: Data have multiple DLs- Use of KM Method is recommended Number treated as Non-Detect 60 
=-- --------- - ---- - -- -- --------- ------

For all methods (except KM, DU2, and ROS Methods), Number treated as Detected 0 
---- ---- ---f-----

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00% 
--------- -- -------

-

UCL Statistics 
----- ----- - - -

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 
------ ---- -----

Shapiro Wilk Test Statistic 0.836 Shapiro Wilk Test Statisticf 0.964 
--- ---- -- ------------

5% Shapiro Wilk Critical Value 0.943 5% Shapiro Wilk Critical Value ~- 6.943 
-- - --------- ---

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

DU2 Substitution Method DU2 Substitution Method 

Mean 199.9 Mean 4.892 

SD 183.8 SD 0.978 

95% DU2 (t) UCL 239.5 95% H-Stat (DU2) UCL 289.1 

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method 

MLE method failed to converge properly Mean in Log Scale 4.779 

SD in Log Scale 0.876 

Mean in Original Scale 173 

SD in Original Scale 162.3 

95% t UCL 208.1 

95% Percentile Bootstrap UCL 208.8 

95% BCA Bootstrap UCL 212.6 

95% H-UCL 224.7 

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only 

k star (bias corrected) 1.385 Data appear Lognormal at 5% Significance Level 
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Theta Star 150.4 
- -------- --- __________ n_u_s_t_ar+-- 119.1 

=--~ ·~------~---~-------_-_----==F = 
------~c--=---=---c--c-l----=--c-~t------ - - -- -- -

A-D Test Statistic 0.814 Nonparametric Statistics 

--- -------------+--- ---

-------- -----------=cc -----=·--cc·-- ---f---~=-c-c+--------------~-----c-c------c-c --- - - ~-------1 

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method 
- -- K~STestStatistic -----o:768f-------- ---------- --- ----+------1 

Mean 177.3 
---------------- 5%f<:s-critical-value-- -o:i37 -- --- ----- - ----- -----

SD 164.9 
-- ----=c-------=c------=-----= - -- - --~- ---

Data not Gamma Distributed at 5% Significance Level 
- - ----------------=----+------1 

SE of Mean 22.41 
--- ----------- - - ----------~-- - --- - -- - - - --------------=9-5°~Yo_K_M-(t-)U-C~L----2-14.8 

-- -------- _____________ L___ -- - -

Assuming Gamma Distribution 95% KM (z) UCL 214.2 
--=---=-=--c 
Gamma ROS Statistics using Extrapolated Data 

-- -- - ----- - --- ----------------c----------+-----
95% KM Gackknife) UCL 214.2 

--- -----------------------------+---

0.000001 95% KM (bootstrap t) UCL 218.8 Minimum 
--

---- 648c------ 95% KM (BCA) UCL 212.7 Maximum 
-- -----------+--- f---- --- - -- --- --------=--------------+--~~--1 

181.5 95% KM (Percentile Bootstrap) UCL 214.4 
-----------

Mean 
----------- - - ---------+

Median 132 
-----so-- 161.5 

------

kstar 0.632 

-

95% KM (Chebyshev) UCL 275 
------

97.5% KM (Chebyshev) UCL 317.3 
- - -- - ----f--- - - -

99% KM (Chebyshev) UCL 400.3 
1----------

Theta star 
-----=cc=c-ct----------- ---- ------- ---

287.1 
----

Nu star 75.87 Potential UCLs to Use 

56.8 
-- - ------------c-----=~+---=-=--=+-------------------=-=-c----=~=-=-~~~-----=~-=-~ 

AppChi2 95% KM (BCA) UCL 212.7 

242.4 

244.2 
----- ---------------+------1 

1-----:-:-----= ----------:------::-- _ -- __ _ _ _ _ ---- 1- -- --~-=--- _ _ l - m- 1 I r-_ -= 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

---- -------c--:-------=- - - --- - - --- ------
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 

-
For additional insight, the user may want to consult a statistician. 

------------ - --

Aroclor-1260 
1-------------- ------------ -

---------------General StatistiCS- --- --

Number of Valid Data 73 Number of Detected Data 49 

Number of Distinct Detected Data 41 Number of Non-Detect Data 24 

Number of Missing Values 21 Percent Non-Detects 32.88% 

Raw Statistics Log-transformed Statistics 

Minimum Detected 4.1 Minimum Detected 1.411 

Maximum Detected 12000 Maximum Detected 9.393 

Mean of Detected 586.2 Mean of Detected 4.63 

SD of Detected 1763 SD of Detected 1.925 

Minimum Non-Detect 7.1 Minimum Non-Detect 1.96 

Maximum Non-Detect 36 Maximum Non-Detect 3.584 

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42 

For all methods (except KM, DU2, and ROS Methods), Number treated as Detected 31 

Observations< Largest ND are treated as NOs Single DL Non-Detect Percentage 57.53% 

UCL Statistics 

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.343 Shapiro Wilk Test Statistic 0.961 
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5% Shapiro Wilk Critical Value 0.947 _ _5~ Shapiro Wilk Critical Value I 0.947 
------------ ---·--- - -

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
1-- --·- --------------- --- -- -- --- -

I-- ------- --- - - ------- -- ------------

Assuming Normal Distribution Assuming Lognormal Distribution 
f--- ·------ -- - -- -- --- ---- --------------

DU2 Substitution Method DU2 Substitution Method 
1----- -- - - - ---·- ------

Mean 396.1 Mean 3.714 
---- --------

SD 1465 SD 2.09 
----- ----------- - ----

95% DU2 (t) UCL 681.9 95% H-Stat (DU2) UCL 869.3 
--------- -- ---- --

- ------------ -------- - ------- ------

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method 
- - - ----- ---- -- - -----

t---3.48-1 MLE yields a negative mean Mean in Log Scale 
- - --- - -- - - -----

SD in Log Scale 2.326 
- ---- - - - -

Mean in Original Scale 394.8 

SD in Original Scale 
-----_-

1465 
1----- --t--- - -68oll 95%t UCL 
I-- -

719.2 95% Percentile Bootstrap UCL 
t-- - - -------- ----

929-:4 95% BCA Bootstrap UCL 
-------- - --- - --_-

95% H-UCL 1391 
- --- - ---------- ------

----- --- ---- ------- --- -

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only 
------------- ---- -----

k star (bias corrected) 0.371 Data appear Lognormal at 5% Significance Level 
f---- - ---- -

Theta Star 1581 
-

nu star 36.34 
I-- 1--- -

--- -------

A-D Test Statistic 1.992 Nonparametric Statistics 
- - -- ---

5% A-D Critical Value 0.843 Kaplan-Meier (KM) Method 
------ --- -- -- --------

K-S Test Statistic 0.843 Mean 395.5 
1------- ----- ----- - - ---

5% K-S Critical Value 0.136 SD 1455 
I-- ---- ------

Data not Gamma Distributed at 5% Significance Level SE of Mean 172.1 
1-- ------- ---- -

--682.2 95% KM (t) UCL 
1-

Assuming Gamma Distribution 95% KM (z) UCL 678.5 

Gamma ROS Statistics using Extrapolated Data 95% KM Uackknife) UCL 681.3 

Minimum 0.000001 95% KM (bootstrap t) UCL 1271 

Maximum 12000 95% KM (BCA) UCL 736 

Mean 393.5 95% KM (Percentile Bootstrap) UCL 709.9 

Median 18 95% KM (Chebyshev) UCL 1146 

SD 1466 97.5% KM (Chebyshev) UCL 1470 

k star 0.113 99% KM (Chebyshev) UCL 2108 

Theta star 3477 

Nu star 16.52 Potential UCLs to Use 

AppChi2 8.33 97.5% KM (Chebyshev) UCL 1470 

95% Gamma Approximate UCL (Use when n >= 40) 780.3 

95% Adjusted Gamma UCL (Use when n < 40) 791.5 

Note: DL/2 is not a recommended method. 

I I I I 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee {2006). 

For additional insight, the user may want to consult a statistician. 

Heptachlor Epoxide 
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-·----- ----------- ------ ----------- -·--- ---

General Statistics 

=-----=--=-----· _-_:___ --- -- N"moec of V•lid D•ta l -1 --- ____________ N_u_m_b_e_r_o--f-D-etected Data 

___________ N_u_m_bElr ~~~stinct ~~=cted -~ata _ 5 _ _ ______ ~umber of Non-Detect Data 

Number of Missing Values 71 Percent Non-Detects 64.29% 
• --- --------------- - - - -- -------- -------- ________ _L__ _____ --

9 

------------------ ---

Raw Statistics Log-transformed Statistics 
--------------------~-- ---------------------

Minimum Detected 4 Minimum Detected 1.386 
--

12 Maximum Detected Maximum Detected 
- ------- ----------1----

2.485 
- ---------- ---

Mean of Detected 7.86 Mean of Detected 1.997 
--------------------1--- ----

SD of Detected 2.991 
---------- ----------=----:c=---+- -- --

SD of Detected 0.414 
--------------------~---+-

Minimum Non-Detect 0.81 
- - ----- ------------:c-::--:---~----=---f--

Minimum Non-Detect -0.211 

Maximum Non-Detect 1.7 
-----------------=-=---=----:-c-----:c---- - -

Maximum Non-Detect 0.531 
-------------------!- --- - - ---------------------- --- - - - --

~-- -

Note: Data have multiple DLs- Use of KM Method is recommended Number treated as Non-Detect 9 
- -- -------------------------

For all methods (except KM, DU2, and ROS Methods), Number treated as Detected 5 

Observations< Largest ND are treated as NOs 
---+------ -- ----- ---- - - ---- =--------+-----=-~::-::-1 

Single DL Non-Detect Percentage 64.29% 

------- ----- - --------------------------

Warning: There are only 5 Detected Values in this data 
f--- ----------- ---;-----::---:-----:-:-~:-c--:-----------

Note: It should be noted that even though bootstrap may be performed on this data set 
---------------------- -----------

the resulting calculations may not be reliable enough to draw condusions 
f-- --

--------------------

It is recommended to have 1 0-15 or more distinct observations for accurate and meaningful results. 

1--------- -----------1 

--- ---- -----------

UCL Statistics 
f------- ----------

1----- -- ----- ----- --

Normal Distribution Test with Detected Values Only 
-_---=-:-:---=--~c--- --

Lognormal Distribution Test with Detected Values Only 
--

Shapiro Wilk Test Statistic 0.979 
------------:~-=c- ------- ~--+------= ---

5% Shapiro Wilk Critical Value 0.762 

-·- ---- --Shapiro Wilk Test Statisticf--

5% Shapiro Wilk Critical Value 
--

0.961 

0.762 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
1-------------------------- ---------------------- -- ------1 

1----- -----
Assuming Normal Distribution Assuming Lognormal Distribution 

DL/2 Substitution Method DU2 Substitution Method 

Mean 3.143 Mean 0.265 

SD 4.011 SD 1.381 

95% DU2 (t) UCL 5.041 95% H-Stat (DU2) UCL 12.76 

Maximum Likelihood Estimate(MLE) Method Log ROS Method 

Mean 7.955 Mean in Log Scale 1.096 

SD 2.676 SD in Log Scale 0.752 

95% MLE (t) UCL 9.221 Mean in Original Scale 3.996 

95% MLE (Tiku) UCL 10.06 SD in Original Scale 3.432 

95%t UCL 5.62 

95% Percentile Bootstrap UCL 5.56 

95% BCA Bootstrap UCL 5.898 

95% H UCL 6.563 

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only 

k star (bias corrected) 3.308 Data appear Normal at 5% Significance Level 

Theta Star 2.376 

nu star 33.08 
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t- - -"- - - -~ --- -- ------ ---- -- - -- ------ --~----

L_ ____ 
A-D Test Statistic 0.232 Nonparametric Statistics 

t--- -------------- ----- ------------- --- ---- ------ ---

5% A-D Critical Value 0.68 Kaplan-Meier (KM) Method 
r---- -------- ----- -- ---- ---

K-S Test Statistic 0.68 Mean 5.379 
r----- --------- --- -

5% K-S Critical Value 0.358 so 2.445 
----- ---- - - -----·-- -- -

Data appear Gamma Distributed at 5% Significance Level SEofMean 0.731 
---- -- --- -----·---

95% KM (t) UCL 6.672 
-- ---------- ----- --··-- ------- t---s.-58 Assuming Gamma Distribution 95% KM (z) UCL 

- -- - ---------- ----- - - -- -

~06 Gamma ROS Statistics using Extrapolated Data 95% KM Uackknife) UCL 
- -- --- ----- ----- --- -- --- t-

Minimum 0.000001 95% KM (bootstrap t) UCL 6.532 
---- -- --- -- - -- ·- ---- ----- -· ---

Maximum 12 95% KM (BCA) UCL 8.936 
--- --- -------- --- -·-- ---- ·--- ----

Mean 2.807 95% KM (Percentile Bootstrap) UCL 8.936 
----- ------- ---- ---- -- --

~:-
-----------·-

Median 0.000001 95% KM (Chebyshev) UCL 8.563 
--- -------- -- - ------ -- --- ------ ---cc- ----------

so 4.246 97.5% KM (Chebyshev) UCL 9.941 
--- ---- -- --·-- --------

k star 0.118 99% KM (Chebyshev) UCL 12.65 
--- -·-- - ---- -----

Theta star 23.8 
~- -- -- -·- ---. --

Nu star 3.302 Potential UCLs to Use 
c-- - ----- - - -

AppChi2 0.467 95% KM (t) UCL 6.672 
-

95% Gamma Approximate UCL (Use when n >= 40) 
---

-8.936 19.84 95% KM (Percentile Bootstrap) UCL 
-------- -- ------------- - -- -- -- - --- - - --- --

95% Adjusted Gamma UCL (Use when n < 40) 26.19 
-------- -- - -- -------

Note: DU2 is not a recommended method. 

---

- ---- ------ --= = --- ]__ _ I I I I --_ _ [ =--= 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

----------- ---

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 
- --- ---

For additional insight, the user may want to consult a statistician. 
-- --

------ -- -------- - - -

------------ ---- --- - ---- -- -

Cobalt 
-- --- ---- --- -- ----- -

---- - ----- -- ---- ------ -

General Statistics 
f-- --------- ----- -----

Number of Valid Data 49 Number of Detected Data 46 
c-- - -----

Number of Distinct Detected Data 30 Number of Non-Detect Data 3 

Number of Missing Values 45 Percent Non-Detects 6.12% 

Raw Statistics Log-transformed Statistics 

Minimum Detected 1.4 Minimum Detected 0.336 

Maximum Detected 7.4 Maximum Detected 2.001 

Mean of Detected 3.884 Mean of Detected 1.308 

SO of Detected 1.219 SO of Detected 0.322 

Minimum Non-Detect 1.7 Minimum Non-Detect 0.531 

Maximum Non-Detect 5.4 Maximum Non-Detect 1.686 

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 43 

For all methods (except KM, DU2, and ROS Methods), Number treated as Detected 6 

Observations< Largest NO are treated as NOs Single DL Non-Detect Percentage 87.76% 
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UCL Statistics 
--~-~-- ------- --c---c-~--:------:=---c--- -

Normal Distribution Test with Detected Values Only 
~-- -------------------- ----- ---

Lognormal Distribution Test with Detected Values Only 

- - - - - Shapiro Wilk Te~-s--c-t-=sc-ta--ctic-st-=-ic-,---l_-~_-c~0-=:9c-o=6co3+---~_-_-____ -_ -----~ --~ ------~ ---==--S-~a_p_i_-r_o~W~-i-lk~T~e~s~t~S_-t_a~t-is_-t_ic~----- -6:98 

:--_-_-_-_---c-=---=------c-:---5_%c-S_h--=ac:cpc-ir::coc-W_c-ilk Cri~cai_Valuej_ __0_._94_5-+--------==---c---- ~- - - _5!o s_h~r~ V>fi~C __ rit_ica_l v_al_u_eL -~ ~-0.945 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
~-- ---------------------- ----+---------------~- -- -~~---------

1-------- ------=------:--:-:---:-=-:--~--:------ ~- -~ -~ -t-----------==----~--:-------:-=:--:-:-c----:-c------~--

Assuming Normal Distribution Assuming Lognormal Distribution 
r------------~c-=~~~~~----=-----:-,-- ---

DU2 Substitution Method DU2 Substitution Method 
---~----------------cM:-:-ea-n-+-- 3)38 --- --------------------=-Mo-e_a_nt-- -1.244 

1----------· ~--~ -- ------------=s=D+-----:1:331 

---- ---- --- - 9_5_%_D-:-U-:::2:-c(-:-t)-:-Uc-::C-:-L+----c4-=.o-=57::.-t 

-~--- ----=so=+-----:o=-.423 

- - - - - - - ~ - c=.-:~--~=-J--~c-=1 
95% H-Stat (DU2) UCL 4.242 

-- -~~-- ~~ ----- - ----------+------! -- - -- - ~ - -~ - - - - ------t------1 

- - ------

Log ROS Method 
~----c-:---:---~--::-:----:-=~- ---:-cc-=-:-:-~-+-----1 --- - - -

Maximum Likelihood Estimate(MLE) Method 
f----~ ---

Mean 3.596 
1.555 

- -~- ~- --:-~ .------=----=--+-------:--==1 
Mean in Log Scale 1.278 

f----~ 

r---

-

-

-

--

-

-

SD 

95% MLE (t) UCL 

95% MLE (Tiku) UCL 

- -~ - ~- - --- ---- -~---- - - ---~=-.-:---=--c--cc-t-----=--=-:i 

SD in Log Scale 0.34 

3.969---------------=-Mo-e_a_n-:-in-O~rig~i-na~l--=s~ca~le+----c3=-.co79=-11 

4.931 SD in Original Scale 1.249 
-- ~-- ----------

95% tDC:Ic-----4~091 
----+------- --------::=:;-:--::::--- ---~- ~ ~- --

95% Percentile Bootstrap UCL 4.082 

95% BCA Bootstrap UCL 4.104 
-+----+---

95% H UCL 4.157 
-------- -- - --~ --------~---+ - - - ---- _l_ ___ --1 

-~--- ~:-c-=-------=~--~-----

Gamma Distribution Test with Detected Values Only 
- --- -- --- -~ -~ - ----------1 
Data Distribution Test with Detected Values Only 

k star (bias corrected) 9.732 
-- - ~~---~----------~ ~~--- -~---~ - -----------1 

Data appear Normal at 5% Significance Level 

Theta Star 0.399 
------------------~---------------1 

nu star 
-+--------------------~----

895.4 
- ~~~~-

_ _I 
A-D Test Statistic 0.325 Nonparametric Statistics 

-~- ----+---- --
5% A-D Critical Value 0.749 

----------

Kaplan-Meier (KM) Method 

K-S Test Statistic 0.749 Mean ~~ -- 3.Ti3 
------------~--~ -~----

so"----=1--=.2=7ccl5 5% K-S Critical Value 0.13 

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.185 

95% KM (t) UCL 4.084 

Assuming Gamma Distribution 95% KM (z) UCL 4.078 

Gamma ROS Statistics using Extrapolated Data 95% KM Uackknife) UCL 4.073 

Minimum 0.63 95% KM (bootstrap t) UCL 4.097 

Maximum 7.4 95% KM (BCA) UCL 4.106 

Mean 3.75 95% KM (Percentile Bootstrap) UCL 4.095 

Median 3.8 95% KM (Chebyshev) UCL 4.581 

SD 1.348 97.5% KM (Chebyshev) UCL 4.93 

kstar 5.666 99% KM (Chebyshev) UCL 5.616 

Theta star 0.662 

Nu star 555.2 Potential UCLs to Use 

AppChi2 501.6 95% KM (t) UCL 4.084 

95% Gamma Approximate UCL (Use when n >= 40) 4.151 95% KM (Percentile Bootstrap) UCL 4.095 

95% Adjusted Gamma UCL (Use when n < 40) 4.164 

Note: DU2 is not a recommended method. 

I I I I 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 

For additional insight, the user may want to consult a statistidan. 



--
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General UCL Statistics for Full Data Sets 
---c--+------- ----- -- ---- ------ -------------------------

User Selected Options 
---~----------- - ------ -- - ---- - ---------

From File WorkSheet.wst 
------- --------==----:-:-=- ---:--:--------+-=---==--------- - - --

Full Precision OFF 
- --- ------------ ---------

- --- ---c=-o-n--=f=-id:-e-n-ce----=c-o-effi=l:-c:-ie_n_t ---+-::-9-::-5c%-:------------------ ---- - - - -------- -

---------------c-=------=-----c---+- --------------------
Number of Bootstrap Operations 2000 

____________ _)___ ____ --------- -------------- - ------------------------ --

- --------- ---------------------------------- ---- -- -

- -- ----------------------------- --- ------ -~ - - -----------------

2,3,7,8-TCDD Equivalents-Half ND 
- - ------------------ -------- --- - ---------

---------- --------------------

General Statistics 
- ---------1 

1--~--------- _ ----=- _ -_ ~u:::-~:~:~~:i;~:::~;:_--_-__ -___ -_j:~~~~~~~~~~~~~~~~-~------~----N_-_u_-_m_-~ __ e_r-of=D=i-s_tl~~-0-~s--e~a-~--io=n_s_:-_1_2_-~~~~---~ 
c----

r--

----------------- ----- --------~----------------------------

Raw Statistics 
----------------- --

Minimum 0.612 

Maximum 15.2 

Mean 4.972 
--------------~~-

Geometric Mean 3.4 

Log-transformed Statistics 

Minimum of Log Data -0.491 

Maximum of Log Data 2.721 
---- ----------- --- -- ----

Mean of log Data 1.224 
------- - ---

SD of log Data 0.929 
r-------

Median 2.98 
----------+-------1 

1----

f--

------------ - --

------------

-- - ---- -S-D 4.607 -- -1-------------

--------

Std. Error of Mean 1.278 
------ - ------+------1 

--+--------------- - --------------t------1 
Coefficient of Variation 0.926 

------------- ----

Skewness 1.454 
--------------

-- ------------------- --

Relevant UCL Statistics 
f----- --- -----cc---c---=--------- - --

Normal Distribution Test Lognormal Distribution Test 
1---

Shapiro Wilk Test Statistic 0.811 Shapiro Wilk Test Statistic 0.977 
---- ---------- ----- - --:-:-:=--:::-:-:c----:-:-:-:----l-; 

Shapiro Wilk Critical Value 0.866 
- -----------

Data not Normal at 5% Significance Level 
---+------------- ----- --- - ------------1 

1----- -- ---
Assuming Normal Distribution 

----~1------------c---~-:------~~--~~---------~ 
Assuming Lognormal Distribution 

95% Student's-t UCL 7.25 95% H-UCL 10.87 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 11.03 

95% Adjusted-CL T UCL (Chen-1995) 7.625 97.5% Chebyshev (MVUE) UCL 13.64 

95% Modified-! UCL (Johnson-1978) 7.336 99% Chebyshev (MVUE) UCL 18.76 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 1.174 Data appear Gamma Distributed at 5% Significance Level 

Theta Star 4.235 

MLE of Mean 4.972 

MLE of Standard Deviation 4.589 

nu star 30.53 

Approximate Chi Square Value (.05) 18.91 Non parametric Statistics 

Adjusted Level of Significance 0.0301 95% CL T UCL 7.074 

Adjusted Chi Square Value 17.61 95% Jackknife UCL 7.25 

95% Standard Bootstrap UCL 7.036 

Anderson-Darling Test Statistic 0.313 95% Bootstrap-! UCL 8.923 

Anderson-Darling 5% Critical Value 0.751 95% Hall's Bootstrap UCL 10.07 

Kolmogorov-Smirnov Test Statistic 0.149 95% Percentile Bootstrap UCL 7.183 
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Kolmogorov-Smirnov 5% Critical Value 0.241 95% BCA Bootstrap UCL 7.438 
1- -------- ---- ---------- --------- -----:-~--:----+----- --- - ------ ,-1---- ----

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10.54 
------- ---------- --------,------+------- --- ----------- -------- ______ _ __ l __ :7_:_5_"fo_~h~byshev(Mean, Sd) UCL 12.95_ __ 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 17.69 

1--

r-----

--==-=-=--=-----c--:--:;:-------;--:-=c-;-;--:------c;--·--- .. ------- --- ------------------- - ------+-- - -
95% Approximate Gamma UCL (Use when n >= 40) 8.028 

------

95% Adjusted Gamma UCL (Use when n < 40) 8.618 
---- -------------------1-------- ----------------

------------ ____________ _j_ ___ -+_ ----- ------- - - --- --------=---~~---=--c~-~ 

Potential UCL to Use Use 95% Approximate Gamma UCL 8.028 -- ---- --~=-~====~~ --r _____ r ___ ==l- -J~c-'---------1 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

=·----------c-----c---------- --- -------- - --·- ----------- --- -_-_--:=-=-:::=--------l 
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 

---- -------- - ------ ---- ------------ ----------1 
and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 

------------- --------------------· 

---- - - -- --------------------

Aluminum 
----------------------------

------------------------- - - - --- - -------------------------------

--

---

---

-----

--

General Statistics 

- ----------------- ----

Raw Statistics 

----------- ----

Minimum 2600 

Maximum 13000 

Mean 6856 

Geometric Mean 6577 

Median 6900 

so 1931 

- - --------------1 
Log-transformed Statistics 

----------~----

Minimum of Log Data 7.863 
-- -- ---- --------- ------ -------:-:-----:------:-:---=-~C::-o=---

Maximum of Log Data 9.473 
--- ----------------------c-=-----=-:----:::----+-::-

Mean of log Data 8.791 

SD of log Data 0.301 
---

---

------------- -==-=----+----
Std. Error of Mean 275.8 

. ----+------1 

Coefficient of Variation 0.282 

Skewness 0.517 
------------~------ ---

-- ------+-----
_______ _l_ __ - -

--- ------------=R=-ec-levant UCL-s=-ta:-:-:ti-cstc:-ics ________________________ -- - - --

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.965 Shapiro Wilk Test Statistic 0.945 

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947 

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 7318 95% H-UCL 7441 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 8189 

95% Adjusted-CL T UCL (Chen-1995) 7331 97.5% Chebyshev (MVUE) UCL 8758 

95% Modified-t UCL (Johnson-1978) 7321 99% Chebyshev (MVUE) UCL 9875 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 11.48 Data appear Normal at 5% Significance Level 

Theta Star 597.3 

MLE of Mean 6856 

MLE of Standard Deviation 2024 

nu star 1125 

Approximate Chi Square Value (.05) 1048 Non parametric Statistics 
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Adjusted Level of Significance 0.0451 95% CL T UCL 7309 
-- ·--------·-- -- --:--;-..;:-;-;--:;;:-----;--;-:---t~--;--- --

Adjusted Chi Square Value 1046 
- - ------------:o=o~----c-:--:-:-c-. C:::c---- - -

95% Jackknife UCL 7318 
- - -------------+------+-------- --- -------=-=c::-:--=------:-c-=:--- ~---+=e-cce·------

95% Standard Bootstrap UCL 7312 
-~---~~-----:~-----:-~~~~-~------------ ---------=-+-----

Anderson-Darling Test Statistic 0.694 95% Bootstrap-t UCL 7332 
- ·------- --------------- -------+-----+-----------·- - · 95% Haii·s Bootstrap UCL 7357 --Anderson-Darling 5% Critical Value 0.749 
-------------;-:---:--------:=--:- -- -- ---- -:--:---~-:::----- --- r- -- -- -- -----· -- ---

Kolmogorov-Smirnov Test Statistic 0.118 
---·:-:-::=-------c:--=----:-:-::-~=-==----1 

95% Percentile Bootstrap UCL 7327 
--- -------:-::---c:---------:=--c·-·-------- -- ---·-· 

Kolmogorov-Smirnov 5% Critical Value 0.126 
- -- --- ---------=-=--=-c--=-=---c--=--------c-~-+=-=--=--~--1 

95% BCA Bootstrap UCL 7301 
--- -- ---- ·- - -------

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8058 
--------- - ----------r-----+--------------==-==-=---:------:c---cc-:-----.=-:-:---:c -·-+===:-----! 

97.5% Chebyshev(Mean, Sd) UCL 8578 
---c:----:-----=-- -- ---=--=---=---;:--------'-----+---------------=--=-=--c·----- - - . - ----- -- ·--- --

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9600 
-----=- --- -· --- cc--~----c------c-=-c"T=-=--=-c---+-------------- ------

95% Approximate Gamma UCL (Use when n >= 40) 7358 
----------

95% Adjusted Gamma UCL (Use when n < 40) 7374 
-----r--------

---·- --------- ---------+----+------------------

----------------c-:----=-c--
Use 95% Student's-t UCL 7318 

--· 

Potential UCL to Use 

-··_· ___ ~-----=--~-c--------~~=--=---- ----=~1--------=~====~===1 _-· _--__ -
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

-------------------- - - ---------------- - ---·-;;;:c-::---:;;:-:---c:----;-c-----:----:=::-=:cc-------J 
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 

t--------- --··---- -
and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 

---- ----------------------------- -·-· 

--· ----------------------------

----------------- -----------------------------

Arsenic 
------------ ---------------- ----------------

---------G-::::-eneralsiatistics ---------- ----

----·- J 
--------:--:c----c----:--=---:c--c---c---------~-----

_______ N_u_m-c-Nc-bue-~--:-:~:;i_:~:i~~~:::::j~~ _ _ _ __ ___ _ -- _____ N_u_m_be_r_o_f_D_is_t_in_c_t O_bs_e_rv_a_t_io_n_s+3_3 ___ -l 

-- -R=a--w------:oSccta--:-ti:-stccics ____ -- Log-transformed Statistics 
-----rc::-==---~------------··-

Minimum 0.75 Minimum of Log Data -0.288 
---

------------ - --- . - - - .. 

Maximum 36 Maximum of Log Data 3.584 

~-------------

Mean 3.175 
--------=G=-e_o_m_e--:-tr-:-ic~M:-e-a-n-r.2:-.2""'2:-1=----+----- --- -----------

Mean of log Data 0.798 

SD of log Data 0.698 
-------:cM-=-e-d-:-:-ia-n-+-1""""'. 9:-::5=----- --- - -- - -----------·- - --··- ------ ----- - -

SD 4.993 

Std. Error of Mean 0.692 

Coefficient of Variation 1.573 

Skewness 5.861 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.314 Lilliefors Test Statistic 0.153 

Lilliefors Critical Value 0.123 Lilliefors Critical Value 0.123 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 4.335 95% H-UCL 3.452 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 4.116 

95% Adjusted-CL T UCL (Chen-1995) 4.915 97.5% Chebyshev (MVUE) UCL 4.679 

95% Modified-t UCL (Johnson-1978) 4.429 99% Chebyshev (MVUE) UCL 5.784 

Gamma Distribution Test Data Distribution 
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k star (bias corrected) 1.468 Data do not follow a Discemable Distribution (0.05) 
------ ---- - --~ ------------ -- ---------------------- --- - ---- ---

Theta Star 2.163 
- - --- - - --- ----

MLE of Mean 3.175 
- - -------

MLE of Standard Deviation 2.62 
I-------- -- -- ---

nu star 152.7 
r-- - ---- ----- - --- -------- - ----------------- - ---- -

Approximate Chi Square Value (.05) 125.1 Non parametric Statistics 
!------ - -- ---- ------ - ·---- ----- ---------- 95%CLTUCL 4.314--Adjusted Level of Significance 0.0454 
1---- - --- ---- - -----

Adjusted Chi Square Value 124.4 95% Jackknife UCL 4.335 
1------ ---- -- -- -- -

95% Standard Bootstrap UCL 4-:-3~-
--- - ------- -- -

Anderson-Darling Test Statistic 3.343 95% Bootstrap-! UCL 6.341 
--- ----- ----- -- ----

Anderson-Darling 5% Critical Value 0.767 95% Hall's Bootstrap UCL 8.776 
- -- --------- --------

Kolmogorov-Smirnov Test Statistic 0.215 95% Percentile Bootstrap UCL 4.436 
---- ----·------- - -----

Kolmogorov-Smirnov 5% Critical Value 0.125 95% BCA Bootstrap UCL 5.312 
c------- ---- --- -- - --

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.193 
1----- - - --

r 97.5% Chebyshev(Mean, Sd) UCL 7.499 
I- --- ---------

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.06 
----- --- --- -- --- --- -- - -------- -- - ---- -- -------

95% Approximate Gamma UCL (Use when n >= 40) 3.874 
--- - ------- ------ - - - -

95% Adjusted Gamma UCL (Use when n < 40) 3.896 
------- ------ - -- - -

!----- --------- --- -------

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 6.193 
1------ - - --

I I I I 1-- ------ ---- -- ---

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
--- ---

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 
-------

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
- ---- ----- ---- - --

- - --- ---- -

---- ----- -- -- --- ----

Chromium 
t-- -- --- ------ ------- - -------------

- ---- - -- -- ----

General Statistics 

Number of Valid Ob==-~ations !52 Number of Distinct Observations 44 
-

Number of Missing Values 42 
- -- - --- ---

Raw Statistics Log-transfonned Statistics 

Minimum 5.5 Minimum of Log Data 1.705 

Maximum 17 Maximum of Log Data 2.833 

Mean 9.236 Mean of log Data 2.182 

Geometric Mean 8.865 SD of log Data 0.285 

Median 8.875 

SD 2.771 

Std. Error of Mean 0.384 

Coefficient of Variation 0.3 

Skewness 0.96 

Relevant UCL Statistics 

Nonnal Distribution Test Lognonnal Distribution Test 

Lilliefors Test Statistic 0.116 Lilliefors Test Statistic 0.0581 

Lilliefors Critical Value 0.123 Lilliefors Critical Value 0.123 

Data appear Nonnal at 5% Significance Level Data appear Lognonnal at 5% Significance Level 

Assuming Nonnal Distribution Assuming Lognonnal Distribution 



t-----

1----
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95% Student's-t UCL]9.879 95% H-UCL 9.889 
- --- - ---- - - ----- ---- _ ___l__ -- - - -- - - ------------===-:-=-:---cc--c------;-:--:-:-:c-=~c::-:-+ -------

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 10.84 

------------------ ----~----------------

Gamma Distribution Test Data Distribution 
---------=---~-----c-rc-c--c 

k star (bias corrected) 11.68 
- --- - - --- --~------c------=~=---=-----------1 

Data appear Normal at 5% Significance Level 

Theta Star 0.791 --
- -- --- -- --------------------1 

---- -------- --------+----1------------- ---
MLE of Mean 9.236 

----- -- - -------------------1 

------- --- -----1--------1-------- - --- -- --- --- -------------------1 
MLE of Standard Deviation 2.703 

------- -- - ------1--c--c~--+----- --
nu star 1214 

--------c-------=--c-=-----c-c ------1--------1------- ---
Approximate Chi Square Value (.05) 1134 

-------------------+----1------
Adjusted Level of Significance 0.0454 

Adjusted Chi Square Value 1132 

---- -----------~ 

Non parametric Statistics 
- - - ----- ---- -- - -----=9c::5-=-%=-C--:::-:-cL T=-c-Uc-::C:-:-L---c-::-9--=.8-=-6-=-8-----l 

95% Jackknife UCL 9.879 
------------------+------- ------------------------- -------

95% Standard Bootstrap UCL 9.857 
---------~~--=--~----==--~--~-- --------------~--- --

Anderson-Darling Test Statistic 0.414 95% Bootstrap-t UCL 9.947 
I- -------------- -----+------------------ --- -- - -:-..::-:--+-::c--:=-::----J 

Anderson-Darling 5% Critical Value 0.75 95% Hall's Bootstrap UCL 9.952 

1-----

1----

t--

1----

r----

1----

Iron 

--~---------

Kolmogorov-Smirnov Test Statistic 0.0767 
-- -- -- - - -----~-=-t-::--=--:----

95% Percentile Bootstrap UCL 9.84 
------ -- --- ---- -- - -1------+-------- ---

Kolmogorov-Smirnov 5% Critical Value 0.123 
---------=---= ----- - - - - - -

Data appear Gamma Distributed at 5% Significance Level 

------=--------------__1_ _______ _ 

Assuming Gamma Distribution 

95% Approximate Gamma UCL (Use when n >= 40) 9.886 

95% Adjusted Gamma UCL (Use when n < 40) 9.905 

95% BCA Bootstrap UCL 9.918 

95% Chebyshev(Mean, Sd) UCL 10.91 
- --- ----- ~:c--c----c:-----;;c-;----==-:-:-:-~+ - - - -

97.5% Chebyshev(Mean, Sd) UCL 11.64 
----- ------ --- -

99% Chebyshev(Mean, Sd) UCL 13.06 
---------------------

---- -+------------------------ ------

-- --------- -

Potential UCL to Use 
---+-----------------------

Use 95% Student's-t UCL 9.879 

_--_---_---=-------- --- --- ----+---- -r - _ r --- -r - 1----c-~~----
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

----- -- -- ---- ------- -----c---------c-=----~---- ----

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 
----

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
----- ------------------- --

- --- --- ------------- ------------------------ ----

General Statistics 

Number of Valid Observations 49 Number of Distinct Observations 30 

Number of Missing Values 45 

Raw Statistics Log-transformed Statistics 

Minimum 6100 Minimum of Log Data 8.716 

Maximum 45000 Maximum of Log Data 10.71 

Mean 13200 Mean of log Data 9.429 

Geometric Mean 12449 SO of log Data 0.321 

Median 11900 

so 5700 

Std. Error of Mean 814.3 

Coefficient of Variation 0.432 

Skewness 3. 799 

Relevant UCL Statistics 
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Normal Distribution Test Lognormal Distribution Test 
---------------------~~--- - -

Shapiro Wilk Test Statistic 0.681 ~--- ------ Shapiro Wilk Test Statistic 6.926- -
---- ---- ----------- - ------- c--+=-~=------t-- -------

Shapiro Wilk Critical value o-:-9-4 7---Shapiro Wilk Critical Value 0.947 
----- -------- ---- ------+---------- ------------- -----:-=-----o------;-~-----

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
----+-------- -------------- -- - ------- - ------- - - -- -

----- ---------:c-------:--cco----:-::~~~------- -------------
Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 1145~6- --~ - ~ _ _ ___ ------------=-=~::-c---=------c---c:-9-:-:-5-:c'X-:co =:H---:-U--:-C=-:-Lt-1c::4=2-=-4-:-6 ----1 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 15764 
--- ----------------~--=--c-- -- ----- -c-c----c---=-c-c--c--+~---=--c-----l 

-

---

--

-

--

-

;--------

95% Adjusted-CL T UCL (Chen-1995) 15012 

95% Modified-t UCL (Johnson-1978) 14640 
-- __________________ _L ____ ~_ 

------=---~~~~~=-------------

Gamma Distribution Test 

--------- -

-----------

97.5% Chebyshev (MVUE) UCL 16921 
- - --- ----------- ---+------1 

99% Chebyshev (MVUE) UCL 19192 
------------- -~----i 

Data Distribution 

k star (bias corrected) 8.177 

Theta Star 1614 

----------=------c--- --- -- - -- ------ ---:~=c-----

Data do not follow a Discemable Distribution (0.05) 
--+--------------- ---- --------------

-- --- ------c:-cMcc-L-=Ec---o--=f-:-M-=-e-a-n+-:-13200 

- - -=-~c-------c-~-=-~---:-

MLE of Standard Deviation 4616 
---------------- -c-c-~--f---------------- ----------

nu star 801.4 
- -- ---

--+-----+-- --
Approximate Chi Square Value (.05) 736.7 

-----------:---:-:---c---:--c-- -- -=-=:---:-_----+=--=---=---c:--- + --
Adjusted Level of Significance 0.0451 

- -----------

Non parametric Statistics 
--- - - ----- __ 9_5_'X_o -C-L T_U_C_L~1_4_5-40--

- -------------------------~-=----:-c=~=-----:-c--:-~~-=--=--
Adjusted Chi Square Value 734.8 95% Jackknife UCL 14566 

f--

--------------=c::-:c--=-------:-c:-c=---~---:-=--c-t-c-c::c=-=----
95% Standard Bootstrap UCL 14558 

---- ---------------+--
Anderson-Darling Test Statistic 1.534 

-+--------------~=-c---=---------c-~-+-:-=- - -
95% Bootstrap-! UCL 15291 

---------

Anderson-Darling 5% Critical Value 0.75 95% Hall's Bootstrap UCL 20836 

Kolmogorov-Smirnov Test Statistic 0.156 95% Percentile Bootstrap UCL 14655 
-----~c----- -~-=-=--+-----

Kolmogorov-Smirnov 5% Critical Value 0.127 95% BCA Bootstrap UCLS4971 --
__ L_ ___ +- --

Data not Gamma Distributed at 5% Significance Level 
1---- ------ -------------

95% Chebyshev(Mean, Sd) UCL 16749 
-- ---:-c---::c--fc-c:-c--::-=---i 

97.5% Chebyshev(Mean, Sd) UCL 18285 

Assuming Gamma Distribution 
---------- --------- --- -- ----------+~~-

99% Chebyshev(Mean, Sd) UCL 21302 
-------=----- ----- ------:-:-:c-c-~----:c------=~---:---: 

95% Approximate Gamma UCL (Use when n >= 40) 14359 
-----------j- - - - -

f------
95% Adjusted Gamma UCL (Use when n < 40) 14396 

- -------------

Potential UCL to Use Use 95% Student's-t UCL -14566 --

or 95% Modified-! UCL 14640 

I I I I 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 

Lead 

General Statistics 

Number of Valid Observations 55 Number of Distinct Observations 43 

Number of Missing Values 39 

Raw Statistics Log-transformed Statistics 

Minimum 4.9 Minimum of Log Data 1_589 

Maximum 320 Maximum of Log Data 5.768 

Mean 23.64 Mean of log Data 2.709 

Geometric Mean 15.01 SD of log Data 0.797 
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Median 11.7 
f--· -- --- - --·- -- -~- --- - - -- ---

SD 43.12 
1----- ·----· ------- -·------- -- . ---- - - -- -- -- - - -

Std. Error of Mean 5.814 
----· ---------- - -·- - -- -------- - - -- - -·-

Coefficient of Variation 1.824 
·---- ------- --------~- --- ----- ·- --------

Skewness 6.258 
------ -· -- - -- - - --

-. - ·-· ----- -- - - --

Relevant UCL Statistics 
------ -- ------------ ---------

Normal Distribution Test Lognormal Distribution Test 
r----- ------- - --· - -- -

Lilliefors Test Statistic 0.332 - Lillietors i'est ~~tis~icJ 6.143- - =-
--· ----- --

Lilliefors Critical Value 0.119 Lilliefors Critical Value 0.119 
r-· ----· --- ----- -- ---·-- ---- - - - ---- -

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
f-- -- - -------

- . - - ----- -

Assuming Normal Distribution Assuming Lognormal Distribution 
--· -- -- -- -- - ---

95% Student's-t UCL f33.37 95% H-UCL 25.94 
----- ----------- ------

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 31.21 
r----- ---- - ---

95% Adjusted-CL T UCL (Chen-1995) [38.44 97.5% Chebyshev (MVUE) UCL 35.86 
r--- ----------------

9~0/o M~dified-t UCL~Johnson-1978) 34.19 99% Chebyshev (MVUE) UCL 45 
1--- -- --

- -- - -- - - - --- -----

Gamma Distribution Test Data Distribution 
--· ---------

k star (bias corrected) 1.186 Data do not follow a Discemable Distribution (0.05) 
---- ------ -

Theta Star 19.94 
------ ----

MLE of Mean 23.64 
-- - -

MLE of Standard Deviation 21.71 
r-- ----------

nu star 130.4 
f-- -· ---

Approximate Chi Square Value (.05) 105 Non parametric Statistics 
1- ----- -------- - --- -- ---

Adjusted Level of Significance 0.0456 95% CLT UCL 33.2 
-- ---------------- --------- - - ----- ---- -

Adjusted Chi Square Value 104.4 95% Jackknife UCL 33.37 
- - ·- - ---- ·-·-

95% Standard Bootstrap UCL 33.25 
f----- ------- ------

50.07-Anderson-Darling Test Statistic 3.167 95% Bootstrap-t UCL 
-- --------

Anderson-Darling 5% Critical Value 0.774 95% Hall's Bootstrap UCL 69.25 
-

Kolmogorov-Smirnov Test Statistic 0.169 95% Percentile Bootstrap UCL 34.02 
1--- -

Kolmogorov-Smirnov 5% Critical Value 0.123 95% BCA Bootstrap UCL 42.18 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 48.98 

97.5% Chebyshev(Mean, Sd) UCL 59.95 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 81.49 

95% Approximate Gamma UCL (Use when n >= 40) 29.35 

95% Adjusted Gamma UCL (Use when n < 40) 29.52 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 48.98 

I I I I 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 

Manganese 

General Statistics 

Number of Valid Observations 49 Number of Distinct Observations 34 

Number of Missing Values 45 
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-- ---------- -- ------------------- ----------,------------------ -------:------=-------:--::-:----:-:-:-:----- ----------1 
Raw Statistics Log-transformed Statistics 

--------- ------------+----------- ----- ------------------------- -c~ 
Minimum 60 Minimum of Log Data 4.094 

--------- ----------=-M=-a-x -=-im-um 4-40 -----+---------------- -----·· --- --- ----
Maximum of Log Data 6.087 

-------------------:-c:----+::-.--::--:_- - - -+--------------- ------ ~--=--------:--:-----=:---:-+-: 

Mean 210.8 Mean of log Data 5.237 
--- --------------=----~-:--=----~~--- ----------------~=-~-~-+~-=--=------1 

Geometric Mean 188 SD of log Data 0.501 
----- ------------ ------ ----+-- --- - ---------------------------+------1 

Median 191 
---------------- -----:S::-:D=-+-::9--::8-.1:-::2:----+ - - -- -------+------

------------------- ----- -- c---+-=--=--=-=---+----- ----- ---
Std. Error of Mean 14.02 

- -------------- -- ------ r-------

-

- -------------------- -- - - -- - ---- -l-:----ccc=-----t---- -- - --
Coefficient of Variation 0.465 

---- --------- ----

------ ---- ----

--+-----+------ - --- - ------------
Skewness 0.57 

- -~---~----- ---------------

-- r-----

r---- --

___ _____[_ ___ - - --

- ----- --------- ------:=--=--~=--=--~--=--c---- ------------------ ------- ----
Relevant UCL Statistics 

-- -----:-c------c-::-c--

Normal Distribution Test 
--------,----- - --- --- - -------c-=:--c----cc----c------= 

Lognormal Distribution Test 
-------

-~------:--+- ---
Shapiro Wilk Test Statistic 0.936 

-- -------- -·- --- ----=-~----rc---:--::cc---

Shapiro Wilk Test Statistic 0.956 
- ---------+-----:-----

Shapiro Wilk Critical Value 0.947 
------------=:-:--- --- - -

Shapiro Wilk Critical Value 0.947 
1---- ------:~---=-=---=-~~-=-=--Data not Normal at 5% Significance Level 

--------~:-----~-----~-----:~---=c-~~------:--~----~ 

Data appear Lognormal at 5% Significance Level 
1--- --------------------- --- ------1 

------------------

Assuming Normal Distribution Assuming Lognormal Distribution 
---- - ----

___ --- 95% Student's~_t_UCLj234.3 ___ +---------------::-:=-=----=c-----:------:- 95% H-UCL _24_4-~-
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 282.2 

---95%}\djusted-Cl.T UCL (Chen-1995) j2_:3c--c-5::-.:1 ~~~~:~~~~~~--~=-----_- ---~---------c9=7~.5=o;.-:-o ~C-:-he--cb_y_s:-he-v (MVU E) UCL -31_2_.4 ___ _ 

_____ 9_5_'Y<_o _M_o_d_ifi_ed-_t UCL ~Johnson-197 __ 8)_j)p _2_:34_._5--+---- ___ 9_9°_Va_C~~b~~_:_v (MVUE) UCL 371.6 

-------~---=-:--:-~~------

Gamma Distribution Test Data Distribution 
----- -----------1 r----

--- -------

k star (bias corrected) 4.268 Data appear Gamma Distributed at 5% Significance Level 
----------------------- --- -----------

Theta Star 49.4 
------------------+~~-

MLE of Mean 210.8 
r---------

MLE of Standard Deviation 102 

nu star 418.2 
1----· -------

-_---:c---+--------------=--=--------=---:::-----=----:-- ---- -
Approximate Chi Square Value (.OS) 371.8 Nonparametric Statistics 

----

---- --- ---+c---=-~---+----

AdjUSted Level of Significance 0.0451 
---

95% CL T UCL 233.9 
1-------

Adjusted Chi Square Value 370.5 95% Jackknife UCL 234.3 

95% Standard Bootstrap UCL 233.4 

Anderson-Darling Test Statistic 0.37 95% Bootstrap-! UCL 235.7 

Anderson-Darling 5% Critical Value 0.753 95% Hall's Bootstrap UCL 235.3 

Kolmogorov-Smirnov Test Statistic 0.0755 95% Percentile Bootstrap UCL 234.4 

Kolmogorov-Smirnov 5% Critical Value 0.127 95% BCA Bootstrap UCL 235.7 

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 271.9 

97.5% Chebyshev(Mean, Sd) UCL 298.4 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 350.3 

95% Approximate Gamma UCL (Use when n >= 40) 237.1 

95% Adjusted Gamma UCL (Use when n < 40) 238 

Potential UCL to Use Use 95% Approximate Gamma UCL 237.1 

I I I I 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
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General UCL Statistics for Data Sets with Non-Detects 
------ ---- --------------------------~---------------------- --

User Selected Options 
--------=F_ro_m----=Fc-:-ile-+.w-o-.-or-:-kstleet.wst- --- -------------- ------------------------

-- ---- ------=F---culc-1 =-P-re-c-:-is-c-io-n----1--::0=-=F=F=----- ------ ------------------------------- -- -- --- ---------

--

Confidence Coefficient 95% 
-----:-- ------

Number of Bootstrap Operations 2000 
---------------------------------------------

--- - --- --~--- ------------------- -- -------------------- -----------

-- ------- ------ --------- -------------- ----------------------------

-------~~---- -

Benzo(a)pyrene Equivalents-1/2 ND 
--- -------------- - - ------------------------------1 

------- ---------------- -- - --- -- ---- - ------------ --- --- -------------1 

------------ -- - - ------- - - - --Ge=--n_e_ra_l=-=s::-:ta-ti:-:-.s-:-:tic-cs--- --------------1 

---

----

- - ---

Number of Non-Detect Data 

-- --- -- -- -- -- --- - --~---c-,-------;-1 

Number of Detected Data 4 

5 
-- --- -- -=---~----=----+--=-=-c--=---1 

Percent Non-Detects 55.56% 

___ ------ -f-. .fumber of\ialid Datr 

4

9

1

1 __ 
N~m~er of ?istinct Detected ~a_ta __ +-------f------ ___ _ 

Number of Missing Values 
----------- ----- --- - - -- - ---~--- - ------------_________ __j_ ___ ----1 

Raw Statistics Log-transformed Statistics 

Minimum Detected 30.6 Minimum Detected 3.421 
---------------- --- -

Maximum Detected 6.37 Maximum Detected -584 

Mean of Detected 
---+-------------- ------ --

248.7 Mean of Detected 5.05 
1---

SD of Detected 
---=-=-=--=+--------- ---

239.9 SD of Detected 1.24 
f---- --- ---- --

Minimum Non-Detect 2.833 
- ---------------

Minimum Non-Detect 17 
--

Maximum Non-Detect 20 Maximum Non-Detect 2.996 
---- -- --------- ---------------+-

-------

Note: Data have multiple DLs- Use of KM Method is recommended 
-------------------------

Number treated as Non-Detect 5 
------

For all methods (except KM, DL/2, and ROS Methods), -------------=-N-:-u-m--=b_e_r-:-tr_e_a-:-te--cdc-a-s· Detected --- -----

4 
~ .--~--~------c-~=-----------
Observatlons < Largest ND are treated as NOs Single DL Non-Detect Percentage --55.56% 
r--

------------------ -----:-=-:--=-------==--- -- --------------- ------ - ---
Warning: There are only 4 Distinct Detected Values in this data 

-----------

-:------:---c;-----:---:--- -- -- -
Note: It should be noted that even though bootstrap may be performed on this data set 

the resulting calculations may not be reliable enough to draw conclusions 
------------ ------------ - -- --- - ------ - ------ ----- - --------

c-------- --------------=---c-----:--c---------

lt is recommended to have 10-15 or more distinct observations for accurate and meaningful results. 
-----

UCL Statistics 

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.919 Shapiro Wilk Test Statistic 0.978 

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

DL/2 Substitution Method DL/2 Substitution Method 

Mean 115.7 Mean 3.483 

so 193.7 SD 1.67 

95% DL/2 (t) UCL 235.7 95% H-Stat (DL/2) UCL 2327 

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method 

MLE yields a negative mean Mean in Log Scale 2.822 

SD in Log Scale 2.282 

Mean in Original Scale 112.3 
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SD in Original Scale 195.8 
- ---- - ------ --- -- -----

--233.6 95% t UCL 
- -- - - --- - - - ----- --- ---

95% Percentile Bootstrap UCL 223.2 
- --- ---- - ----- -- --- - - -

95% BCA Bootstrap UCL 256.6 
--- ----- --- ---r---- - -- ---- ----

95% H-UCL 41111 
-- ----- --- -------- -~----- -- - ·-- --------- ----------

----- --- ----- --- ----- ----------

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only 
- ----- ----- - - ---- ----- -

k star (bias corrected) 0.47 Data appear Normal at 5% Significance Level 
---- ---- - - -- ·--- --- ----- --

Theta Star 529.2 
----- - - - ---- -- --- --- --

nu star 3.759 t- --------- --- -- ---- - -

---- ------ ----- -

A-D Test Statistic 0.195 Non parametric Statistics 
------ --- --- -- ---- --- -

5% A-D Critical Value 0.665 Kaplan-Meier (KM) Method 
--- ----- ------ --

127:5 K-S Test Statistic 0.665 Mean 
-- ---- - -- -- - ---

175:9 5% K-S Critical Value 0.401 so 
-- ---- ---- -------- --- 67.-69 Data appear Gamma Distributed at 5% Significance Level SE of Mean 
--- ____ I_ 

- -- ---- ----

95% KM (t) UCL 253.4 
---- ---

Assuming Gamma Distribution 95% KM (z) UCL 238.9 
----- --------- --

Gamma ROS Statistics using Extrapolated Data 95% KM Qackknife) UCL 242.5 
--- ---

Minimum 0.000001 95% KM (bootstrap t) UCL 284.8 
- ---- ---- ----- - -- --- -

Maximum 584 95% KM (BCA) UCL 584 
- --------- -------- --- ---

Mean 110.5 95% KM (Percentile Bootstrap) UCL 319.6 
I-- - -- --422.6 Median 0.000001 95% KM (Chebyshev) UCL 

- ---

SD 196.9 97.5% KM (Chebyshev) UCL 550.3 
---

k star 0.129 99% KM (Chebyshev) UCL 801 
------ ----------- -- - - - -- -- -----:---r---- --- -- -

Theta star 858.1 
-- ----

Nu star 2.318 Potential UCLs to Use 
c--· -- - -- -------

- -253:4 AppChi2 0.203 95% KM (t) UCL 
-- --- ----- ---

:31'9.6 95% Gamma Approximate UCL (Use when n >= 40) 1263 95% KM (Percentile Bootstrap) UCL 
----

95% Adjusted Gamma UCL (Use when n < 40) N/A 
- -- ---

Note: DU2 is not a recommended method. 
------

- I 
I 

--l 
I I 

-
~----

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 

For additional insight, the user may want to consult a statistician. 
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General UCL Statistics for Full Data Sets 

User Selected Options 

From File WorkSheet.wst 

Full Precision :OFF 

Confidence Coefficient 195% 

Number of Bootstrap Operations 12000 

- ----------------- ------- --- - ---- -----------------------1 

-~-----------------

Arsenic 
--------------- - ------------- ------------------1 

General Statistics 

Number of Valid Observations 19 Number of Distinct Observations 
1

8 

Number of Missing Values 11 
I 

I 

Raw Statistics Log-transformed Statistics 

Minimum 0.13 
I 

Minimum of Log Data! -2.04 

Maximum 2.3 Maximum of Log Data 0.833 
- -------- ------- ___ M_e_a_n -1-.1~33~--- i -------------------------- -

Mean of log Data -0.321 
----------------------- ------- - -----

so of log Data 1.152 
----- ------- -----------=G=-e_o_m_e-c-trc-ic---cM:-:-ea-n----=o--=. 7=25' -
-

Medianj1.5 __ 
---------------------==-sco 0.851 -----------------

__________ st~-·-~r~f~eanjo.284 
I 

-

---

-

-

-

--

----+----- -

Coefficient of Variation' 0. 75=-1:------tl ______ _ 
-- - ------ - - 1-=--=--=-=---+---

Skewness! -0.0953 

-------------------------

--------- -- ----- ----- ---- ----.----::-:-~-:----------------

Warning: There are only 9 Values in this data 
------------:c:-------:-----:-~:-------c~-------c------:·--- - ------:---:-------c-------::---c-------c-:----c--------

Note: It should be noted that even though bootstrap methods may be performed on this data set, 

the resulting calculations may not be reliable enough to draw conclusions 
------------1 

-------------------- ---- -

--------------- --- -

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 
----------------

----- ----------- -

Relevant UCL Statistics 
-

Normal Distribution Test 
i 

Lognormal Distribution Test 
--- - - ------ -- -- ----;-----:-:-=--==------:--==-:-~-:-:--~:c -- -

Shapiro Wilk Test Statistic 0.862 1 Shapiro Wilk Test Statistic 0.827 

____ ~~~~~:~~~~~~~~~~~~~:-S_h--=ac:-pc-ir~oc-W_-ccilk=-_c_r_iti_c-=-al_v·~a-~l-u_e~~0~.8~2~9~-~---j_ ------=-_______ s_h_a:-p_ir:-o_w_i-=-lk_C_r_it_ica_l Value 
1
0.839 

I------Data appear Normal at 5% Significance Level -- - _ -+

1 

______ o_ata_n_ot_L_og_n_o_rm_a_l_at_5_%_S_ig_n_ifi_ca_n_ce Lev:l ___ -----1 

-

Assuming Normal Distribution 1 Assuming Lognormal Distribution 

___ _ __ - - -- - __ _ 95% Stude~t's-t UCL ~~---6=6=1 ~~~~=~-_-_-__ -__ -----_ ---__ -- ___ 9:-5_%_H-=---U~C~L~' 6~·~0=68~--
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 3.474 

------

-----

97.5% Chebyshev (MVUE) UCL 4.4:28 --
r----

95% Modified-! UCL (Johnson-1978) 
1 

1.659 
-- --- -------=-=-=---=cc--:----:-------c:-:------:::~-~=-·-~-- .. ---

99% Chebyshev (MVUE) UCL, 6.302 
f--- -------------------------- --- _I_----

------~---=------- -------

Gamma Distribution Test 
- ------------=------==-=-~-----c---- --- -------------1 

Data Distribution 
_I_----=--:-----=-=----=-----:-~----:;:-;------;-;:---

1 Data appear Normal at 5% Significance Level 

~-

-------- - ----:------;-;--;------:---::---~ 

k star (bias corrected) 0.915 
------ - ------~:-------.::------c--=c 

Theta Star 1.239 

MLE of Mean 1.133 
1-------- -------- - --,-------- -----------------

t------------ --=----c=-::------:------c-=----:-~~-- - - - ___)_ ___________________ _ 
M LE of Standard Deviation . 1. 185 

nu sta~ f6.47 ___________ - - -

---------~-----:-------::::-:-:---=--------=--:--:-·· - ~- :.-~-------- -
Approximate Chi Square Value (.05) 8.292 

- - - ---------- ---------1 
Nonparametric Statistics 

Adjusted Level of SignificanC:e'0-.0-~2-=-3-=-1--------- -- - - ------- 95% CLT UCL1 1.6 
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Adjusted Chi Square Value 7.103 95% Jackknife UCL 1.661 

95% Standard Bootstrap UCL 1.578 

Anderson-Darling Test Statistic, 0.745 95% Bootstrap-! UCL 1.638 

Anderson-Darling 5% Critical Value 0.739 95% Hall's Bootstrap UCL. 1.505 

Kolmogorov-Smirnov Test Statistic, 0.289 95% Percentile Bootstrap UCL, 1.576 

Kolmogorov-Smirnov 5% Critical Value i 0.285 95% BCA Bootstrap UCL 
1

1.58 

-------

95% Chebyshev(Mean, Sd) UCL, 2.37 
----------~~~~~~~~-~~~~~~~0~ 

Ass-u-m~g Gamma-Oi~ri~ution - -=] =--~= -1 ------9~~~ ~~~~~~:~~~:~~~ ::~ ~~~i :::~~ -
Data not Gamma Distributed at 5% Significance Level 

95% Approximate Gamma UCL (Use when n >= 40) 12.251 

95% Adjusted Gamma UCL (Use when n < 40) i 2.627 

I 

Potential UCL to Use Use 95% Student's-t UCL 1 1.661 

I I 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 
--- --- ----

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. -------~---=------ I__--- - --
Note: For highly negative-skewed data, confidence limits 

_ __}_ ---- -_I __ 

-----

-------------------:;------:::-:------;-:;---~-------= - - - -
(e.g., Chen, Johnson, Lognormal, and Gamma) may not be 

~----- --- - --- - ---------~~----=cc----c--
reliable. Chen's and Johnson's methods provide 

-- ------------=-----=----c---o--- ---------
adjustments for positvely skewed data sets. 

----------1 

f-------- ----------------------

t---· 

f-=-- - ---------
Chromium 

----------------------------------1 

----------------------------------

--~-~~~~------------------------

General Statistics 
----------------------- --------------------------

Number of Valid Observations, 9 Number of Distinct Observations' 9 
1------- ---- --- --------=~---:-----:-:---:-:---:- c-c-c--+-:------ - - -

Number of Missing Values; 1 
---- ---

-

Raw Statistics Log-transformed Statistics 
----------~--- -- j -------------- --- ------=--=---c~---1 

Minimuml4.7 ___ i _______________ _ __ ro.1j~irT]tJ_m of Log Data 1.548 

Maximum)' 11 ) Maximum of Log Data 2.398 
----------- - --~-------------------c-c--·-

-- Mean[7·~~ , Mean of log Data 2.021 

1--------------------- Ge~metricMeanl7.544 ----i SD of log Data. 0.299 

Moo;,r2' =f: 

----

------------ ---

1------- ------------- i- - ---
_ _j_ __ _ 

SDi2.23 
--- -----------=----=--=--------cc--c----i-=-=c-c=--

Std. Error of Mean 0.743 
------------- ----------

--

l Coefficient of Variation' 0.285 
Skewness -0.0344-- I ------------------

------------ - -- _l _____________ --- ---- ____ __j __ ----

-----------------------------

-------~------=-----=--------------- --- - -

Warning: There are only 9 Values in this data 
1------------ ------:-c--:-~----:-- ---- --- ---- -- -- ----=-----=-------=----=----:------:---~----=-=-----=---------- -- -----

Note: It should be noted that even though bootstrap methods may be performed on this data set, 
----- ---- ----------=-~--- --- - - --- ----=~------------ -------

the resulting calculations may not be reliable enough to draw conclusions 
-- -------------- ---------------- -- --------------

~------ ----- ------ - -- -

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 
--

- -------------- -------

----- ----------- - ------=----
Relevant UCL Statistics 

-- -------

---:-:c-----=-==-----:-:- --------------
Normal Distribution Test 

--- - --- - -

Lognormal Distribution Test 
-----------=---- -------~--~~~-- - ·-

Shapiro Wilk Test Statistic0.937 
- ---------.:-c---:---:-: :c:-:--:::--:-:---:--:---:--:---L--- - -!-

Shapiro Wilk Critical Value· 0.829 ! 

--

Shapiro Wilk Test Statistic 0.931 
- - - -- - - - - _l_c=:-;;----1 

Shapiro Wilk Critical Value' 0.829 
---
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution 
I 

Assuming Lognormal Distribution 

95% Student's-t UCL 9.221 95% H-UCL
1

9.755 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL j 11.28 

95% Adjusted-CLT UCL (Chen-1995) ;9.053 97.5% Chebyshev (MVUE) UCL 112.76 

95% Modified-t UCL (Johnson-1978) • 9.22 99% Chebyshev (MVUE) UCLI15.67 
----~- ----- l ____ 

~ -~ ~------- --- l_ - -------

--- ------- ---

Gamma Distribution Test Data Distribution 
' 

k star (bias corrected)! 8.864 
I Data appear Normal at 5% Significance Level I 

Theta Starj0.884 

MLE of Meani7.839 
I 

MLE of Standard Deviation 2.633 

nu star 159.6 

Approximate Chi Square Value (.05) 131.4 Nonparametric Statistics 

Adjusted Level of Significance 0.0231 95% CL T UCL. 9.062 
1--- - -- ------ ----

95% Jackknife UCLj9.221--Adjusted Chi Square Value 126 : 
c-~ ---- -- ----- ----- -

_ :s_%_~~~~dard Bootstrap UCL 18.963_ I 
-~- ----------- ---

I 

-~- -

Anderson-Darling Test Statistic, 0.354 95% Bootstrap-! UCL:9.181 
-~ -- ---------- - ~-

_!'nd_elrs~n-D~Iing ~% Critical Value i 0. 722 95% Hall's Bootstrap UCL: 8.902 
----

--1 
1- -- -

---~---K-~mogorov-Smirnov Test Statistic j 0.194 95% Percentile Bootstrap UCL 9.033 
--- ---

Kolmogorov-Smirnov 5% Critical Value 10.279 
i 

95% BCA Bootstrap UCL 8.911 
r------- i -

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.08 
f- L_ 

------ ------

97.5% Chebyshev(Mean, Sd) UCL 12.48 
r- ~- ~ - -~----

Assuming Gamma Distribution 99% Chebyshev( Mean, Sd) UCL, 15.24 
-~ ------------------ --

95% Approximate Gamma UCL (Use when n >= 40) 9.522 
i - --- -~ ------ --- - - -- -

95% Adjusted Gamma UCL (Use when n < -40)-9.93 
I 

- -- -

I 
- - ~ --~ ----- ------- -- --

Potential UCL to Use use 95% Student's-t ucL~9.221 
I-- --- - ------- --------- ----- --- ~+-

I 

I 
I 

r-- --- I ·- --

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
- --- --

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 
--- ~- --- --

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
--

I I I 

-

i 
- ---~-

_ _l 
- - --

Note: For highly negative-skewed data, confidence limits 
----------------------- ------- ---- --- ---------- -- -~ 

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be 
1----~-- ---- ~~- -- -- ---- ~- - -

reliable. Chen's and Johnson's methods provide 
t--- --------- -~- --- -- - ----- - ---------- ----- -------- ----- -~ ~- - -

adjustments for positvely skewed data sets. 
---- -- - -~- --

- -~ -

-- - ---- ----

Cobalt 
- - -- - - - - - -- - - - -- -- --- - - ------

~- ----------- - ----

General Statistics 
-- --- -- --- - - ------ -------- ~~ ---

I 

- -- - -

Number of Valid Observations: 9 Number of Distinct Observations 7 

-Numb€rof Missing vafuesj-1 
I 

- --- ----- -- -- ------- - -

: 
-- ----- _] __ - - ------- I -- -

----- - - . - - - --- --- ------

Raw Statistics Log-transformed Statistics 
- - - - - -,- --- - - - - - ------- --

Minimum. 1.9 Minimum of Log Data 0.642 
---- - - - - _-----:,.__ _______ ------- -------- --

Maximum 6.7 Maximum of Log Data 1.902 



PROUCL OUTPUT- SUBSURFACE SOIL 

Mean of log Data 
1

1.245 

Geometric Mean; 3.472 SD of log Data' 0.415 

Median 3.9 

SD 1.541 

Std. Error of Mean 0.514 

Coefficient of Variation 0.412 

1---- ------ _________________ s_k_e_wness Cl __ .6_7_8____ _ _ _____________ _ I _ _______ _j_ ___ - --

r-----

r------

1-----

- ------ ---------- - ----------------------- -----------

Warning: There are only 9 Values in this data 

Note: It should be noted that even though bootstrap methods may be performed on this data set, 

the resulting calculations may not be reliable enough to draw condusions 

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 

Relevant UCL Statistics 
-----:-:-------:-c=--:-::----:-:--=---:-- - - -

Normal Distribution Test 

Shapiro Wilk Test Statistic 0.92 

Shapiro Wilk Critical Value 0.829 

Data appear Normal at 5% Significance Level 

- -----------------

I Lognormal Distribution Test 
~---- ------------=-c----:----:-:-=-=- - - ----

Shapiro Wilk Test Statistic 0.943 
-------------- - --------

Shapiro Wilk Critical Value 0.829 
-+------- ----:------c:----- ---

Data appear Lognormal at 5% Significance Level 
--- ------------- - - ----------- -----------

--

Assuming Normal Distribution 
-----

95% Student's-t UCLi4.7 
------:-

95% UCLs (Adjusted for Skewness) 
-------------~-~--

95% Adjusted-CLT UCL (Chen-1995) 4.714 

-:-:------ --

Assuming Lognormal Distribution 
-- ~9~5~01<-o -H--U-C~L T 5.185- -- --

-- -- ------

95% Chebyshev (MVUE) UCL 6.025 

97.5% Chebyshev (MVUE) UCL 7.011 
-=-:=-=-:--:-=-:c::-- - - ---------

:-:-c::-:-~--:------:c:-::-cc--='- - . -=-=--------
95% Modified-! UCL (Johnson-1978) 4.719 99% Chebyshev (MVUE) UCL 8.949 

------------ -

-------- ----- - -------- --------

Gamma Distribution Test Data Distribution 

k star (bias corrected) 
1

4.595 
---------c~---c----=~--c-- -- -------c---- -

Data appear Normal at 5% Significance Level 

Theta Starlb.81:-:5=------
___ -----------~~-c-- --- 1- -=-c-c------i--- --------------

MLE of Mean 3.744 , =- __________ M_L_E_o_f s_t_a_n_da_r_d_D_e_v_iatior1__1_.7_47 __ ---]-_ -~~--=--=~-=~~--------~---_--------
nu star 82.71 

c-- ----------=------;--:--:=-c-=-------; ----

-------

----- -------

---

---

--

Approximate Chi Square Value (.05). 62.75 1 Nonparametric Statistics 
--------------c-cc---,~--------- ------ -1------- --------

AdjUS!!3d Level of S~~ficance I 0.0231_ _______ _ ___ --------~--:--95_
0

_Yo_C_L T UCL. 4_.5_8_9 __ 
---------- - -

Adjusted Chi Square Value:59.1 95% Jackknife UCL~4.7 
- - - ---- ------+-

1 -- ------- ----------~-_____[_ 

95% Standard Bootstrap UCL 4.581 

__ 95% Bootstrap-! UCL
1

4.854_ 

95% Hall's Bootstrap UCL~4.731 
---

Anderson-Darling Test Statistic,0.3:=t6 · 

Anderson-Darling 5% Critical Value0.722 __ -

Kolmogorov-Smirnov Test Statistic 0.222 
-- ---- I - -

-- -----------;-~----=---:---::-::-:---::c--cc:-- - ---- -1-------- -
Kolmogorov-Smirnov 5% Critical Value. 0.28 ! 

95% Percentile Bootstrap UCLi4.567 

-- 95% BCA Bootstrap UCLt;4:555-- --
----=-------=-----~~--- ---- -- - - - - - _ ______j___- -------

Data appear Gamma Distributed at 5% Significance Level 
-.-- ----

95% Chebyshev(Mean, Sd) UCL 5.984 

97.5% Chebyshev(Mean, Sd) UCL 6-:-953 --
1------- ---- - ------ - ---- ----------,--

1 

---------

-------- __ __j__ 

Assuming Gamma Distribution 
1--------=-~~-- ----- - o-_----+---

95% Approximate Gamma UCL (Use when n >= 40) 4.935 
I 

- -- ---------=--=--c-----=-~-c-----=-c----

99% Chebyshev(Mean, Sd) UCL;8.856 
------------------- ---------J---

1 

------ ---------- --

95% Adjusted Gamma UCL (Use when n < 40) 5.241 
----- - -----------

I 
I 

--=--- - - - :------:--:------- ~ ---- '- --- --
Potential UCL to Use Use 95% Student's-t UCL 4.7 

1------- ----- --- ------------ r------ , ___ _ 

1 • ~ ---- --------- ---- ---- --------- - --. L----c------=-=:----
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

----

-- -- -- - - - - - - - - - ----

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 
c-------- -------:---=-:------- ------- -- -- ---------

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 



PROUCL OUTPUT- SUBSURFACE SOIL 

Iron 

General Statistics 

Number of Valid Observations 9 Number of Distinct Observations 7 

Number of Missing Values' 1 

' 
I-- -----------~---------~---~--- -~- -~~--~-~------------------~---

--

--~-

-

Raw Statistics 
~~~--- ----------c----c---~----c--c------------l 

Log-transformed Statistics 

Minimum 4900 Minimum of Log Data 
1

8.497 

Maximum 18000 Maximum of Log Data I 9. 798 

Mean 10444 Mean of log Data 
1

9.159 

Geometric Mean 9503 SD of log Datal0.471 

Median 11 000 
I 

SD,4618 

Std. Error of Mean, 1539 
----+--------------- -----~ - - ---~~-------1 

Coefficient of Variation · 0.442 
- ---~-~- ----------c::c-___ j__ ----+----------------~---

Skewness I 0.252 
- l ____ _[__ ______ ---- -- -~-- --- - -

------------ - ---

------- -~ - --- - ~--- ---~-----------1 
Warning: There are only 9 Values in this data 

Note: It should be noted that even though bootstrap methods may be performed on this data set, 

the resulting calculations may not be reliable enough to draw conclusions 

1-------~--~ ----:-----=----c------cc:-cc::--c------c------ -
The literature suggests to use bootstrap methods on data sets having more than 1 0-15 observations. 

1-------- ~----------------

----

Relevant UCL Statistics 
----------

Normal Distribution Test Lognormal Distribution Test 
----------~- -- -~ ----- -=-=-=-----,----

Shapiro Wilk Test Statistic 0.908 i 

- -

Shapiro Wilk Test Statistic 0.903 
--------------- ---~~--=-=-=-=-----1 

Shapiro Wilk Critical Value 0.829 
- -- --------- ----- ------- -

Data appear Lognormal at 5% Significance Level 
Shaplco WUk COtiool Vol"' 0.829 I 

"""' "''"'" Nonnal at , .. ,.,....,,.. Le>el ' - -- - . 

------~--~-c---~~~~~------

Assuming Normal Distribution Assuming Lognormal Distribution 

------------------- ------- -

---

---~--- ~- 95% Student's-t UCLj_~3307 _ 95% H-UCL 1 15322 - -

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCLj 17739- -

--- 95%AdjuSted-CL T UCL (Chen-1 995) i 13115 97.5% Chebyshev (MVUE)~CLl2088y--

---------=950XModified-t UCL (Johnson-1 978) 1 133~2~9---+1 ------ 99% Chebyshev (MVUE) UCL, 27054 
-~------------ -- --'--------------- - - - ~-- -----------

-~----

-

Gamma DistributiOn Test ---~------- ~- -~ -

k star {bias corrected) 3.709 

-~------

Data Distribution 
--- ---==--------:-:---- ~~- ~- --~--- ---- ~ - -----c:------=----~ - -

Data appear Normal at 5% Significance Level 
--------------------------

Theta Star 2816 
- ----------------------------~---- -

MLE of Mean 10444 
-- ---~-Mo-;-;-L.;;:E-o--of-:oS::-ta_n_d:-a-rd-;-;::cD-ev--=i-at:~io-n 5423------------------------- - - - - --

---- ----------nUStar"66.76 
-- - -------- -- - - ~ --- -~ -~-~-------- ---- - ------~----

Approximate Chi Square Value (.05) 
1

48.96 , Nonparametric Statistics 

---------- AdjustedLewelof~i~nificanc:jo.0231 L----- -- - -------- --------gs%CLTUCLf1297Y--

Adj""ed Chi Sqoo~ Vol"' i 45.76 r - 95% Jooklmlfe UCi 113307 -

J 95% standard Bootstrap uci · 12805 

----------- Anderson-DarlingTest5tatistic:0.487 --
1 

--- -- -- 95%-Bootstrap-tUCL 13639 
- - - - -- ---- -f--.------ -- j__ ___ _ 

Anderson-Darling 5% Critical Value, 0. 723 1 

1--------------- ---- ---- - ,----~-
Kolmogorov-Smirnov Test Statistic 0.202 

-------~ 

95% Hall's Bootstrap UCL 12824 

95% Percentile Bootstrap UCL 12678 
---~-- ------:-=--c---

Kolmogorov-Smirnov 5% Critical Value 0.28 
-----

95% BCA Bootstrap UCL 12900 



PROUCL OUTPUT- SUBSURFACE SOIL 

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL, 17155 

97.5% Chebyshev(Mean, Sd) UCL.20059 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 25762 

95% Approximate Gamma UCL (Use when n >= 40) 14243 
I 

95% Adjusted Gamma UCL (Use when n < 40) , 15238 

I 
! 

Potential UCL to Use Use 95% Student's-t UCL 13307 
------- -- ---- -- -- ----<--·------

- ----- --- --- -------- -------- - I I I I J --- ---

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
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CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL 
CHILD COMMERCIAL RECEPTORS 
BASED ON: 
USEPA,DECEMBER1989 
BY: 

!CHECKED BR J~A . I DATE: 
L. CIOFANI 3/27/2013 

v, 
PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of 

surface soil. 

EQUATION: I EX = __ C_S_x_I_R_x-::E::-:F-:-x_E-:-D=-x_F_I _x _C_F_ 
BWxAT 

Where: 
lEX 
Cs 
IR 
EF 
ED 
Fl 
CF 
BW 
AT 

CSFo 
RfDo 

RISKS: 

= estimated exposure intake (mg/kg/day) 
= exposure point concentration in soil (mg/kg) 
= incidental ingestion rate (mg/day) 
= exposure frequency (days/year) 
= exposure duration (years) 
= fraction ingested from contaminated source (unitless) 
= conversion factor (1 E-06 kg/mg) 
= body weight (kg) 
= averaging time (days) 

= oral carcinogenic slope factor ((mg/kg/dayr1
) 

= oral noncarcinogenic reference dose (mg/kg/day) 

ILCR (Carcinogens) =Intake (mg/kg/day) x CSFo (mg/kg/day)-1 
HQ (Noncarcinogens) = Intake (mg/kg/day) I RFDo (mg/kg/day) 

ASSUMPTIONS: 
Cs = 7.1 mg/kg Chemical: Arsenic 
IR = 200 mg/day 
EF = 150 days/year 
ED = 6 years 
Fl = 0.5 
CF = 1 E-06 kg/mg 
BW = 15 kg 
ATe = 25,550 days 
ATnc = 2190 days 
CSFo = 1.5E+00 (mg/kg/dayr1 

RfDo = 3.0E-04 (mg/kg/day) 

3/27/2013 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL 
CHILD COMMERCIAL RECEPTORS 
BASED ON: 
USEPA, DECEMBER 1989 
BY: !CHECKED RL~ I DATE: 
L. CIOFANI . 3/27/2013 

(// 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 7.1 mg/kg x 200 mg/day x 150 days/year x 6 years x 0.5 x 1 E-06 kg/mg 
15 kg x 25550 days 

IEXc = 1.67E-06 mg/kg/day 

ILCR = 1.67E-06 mg/kg/day x 1.50E+00 (mg/kg/day)-1 =Incremental Lifetime Cancer Risk 

ILCR = 2.5E-06 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 7.1 mg/kg x 200 mg/day x 150 days/year x 6 years x 0.5 x 1 E-06 kg/mg 
15 kg x 2190 days 

IEXnc = 1.95E-05 mg/kg/day 

HQ = 1.95E-05 mg/kg/day I 3.00E-04 (mg/kg/day) = Hazard Quotient 

HQ = 6.5E-02 

3/27/2013 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: 'JOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
CHILD COMMERCIAL RECEPTORS 
BASED ON: 
USEPA, JULY 2004 
BY: !CHECKED},_ l~ATE: 
L. CIOFANI < 3/27/2013 

(// 
PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 

surface soil. 

EQUATION: DEX = __ ...;;.C...;;.s..;.;x-'C-'F_x....;...;;.S_A-::x::-:A:-:-F----:x-::A:-B_S_x_E_F_x_E_D __ 
BWxAT 

Where: 
DEX 
Cs 
CF 
SA 
ABS 
AF 
EF 
ED 
BW 
AT 

CSFd 
RfDd 

RISKS: 

= estimated exposure intake (mg/kg/day) 
exposure point concentration in soil (mg/kg) 

= conversion factor (1 E-06 kg/mg) 
= skin surface available for contact (cm2/day) 

absorption factor (unitless) 
= adherence factor (mg/cm2) 

exposure frequency (days/year) 

= exposure duration (years) 
body weight (kg) 

= averaging time (days) 

dermal carcinogenic slope factor ((mg/kg/dayf1
) 

= dermal noncarcinogenic reference dose (mg/kg/day) 

ILCR (Carcinogens) =Intake (mg/kg/day) x CSFd (mg/kg/day)-1 
HQ (Noncarcinogens) = Intake (mg/kg/day) I RFDd (mg/kg/day) 

ASSUMPTIONS: 
Cs = 7_1 mg/kg Chemical: Arsenic 
CF 1 E-06 kg/mg 

SA 2,800 cm2/day 

AF 0.2 mg/cm2 

ABS = 0.03 
EF = 150 days/year 
ED 6 years 
BW = 15 kg 
ATe 25,550 days 
ATnc = 2190 days 

CSFd 1.5E+00 (mg/kg/dayf1 

RfDd = 3.0E-04 (mg/kg/day) 

3/27/2013 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: JJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
CHILD COMMERCIAL RECEPTORS 
BASED ON: 
USEPA, JULY 2004 
BY: ~CHECKED s;.1A. I DATE: 
L. CIOFANI I 3/27/2013 

(// 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc 7.1 mg/kg x 1 E-06 kg/mg x 2800 cm2/day x 0.2 mg/cm2 x 0.03 x 150 days/year x 6 years 
15 kg x 25550 days 

DEXc 2.80E-07 mg/kg/day 

ILCR = 2.80E-07 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ILCR = 4.2E-07 

EXAMPLE NONCARCINOGENIC CALCULATION 

DEXnc = 7.1 mg/kg x 1 E-06 kg/mg x 2800 cm2/day x 0.2 mg/cm2 x 0.03 x 150 days/year x 6 years 
15 kg x 2190 days 

DEXnc 3.27E-06 mg/kg/day 

HQ 3.27E-06 mg/kg/day I 3.00E-04 (mg/kg/day) = Hazard Quotient 

HQ = 1.1E-02 

3/27/2013 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS 
CHILD COMMERCIAL RECEPTORS 
BASED ON: 
USEPA, JANUARY 2009 
BY: tCHECKED Ll. I DATE: 
L. CIOFANI - 3/27/2013 

v/ 
PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from inhalation of 

surface soil. 

EQUATION: EC = __ __;;C:....:;a,;_:x..:....:::;ET..;....;.;x_;;E;;.;.F....;x~E.:;;.D __ _ 

Where: 
EC 
Ca 

Cs 
PEF 
ET 
EF 
ED 
BW 
AT 

IUR 
RfC 

RISKS: 

AT x 24 hours/day 

= exposure concentration (mg/m3) 
= exposure point concentration in air (mg/m3) 
= Cs x 1/PEF 
= exposure point concentration in soil (mg/kg) 
= particulate emission factor (m3/kg) 
= exposure time (hrs/day) 
= exposure frequency (days/year) 
= exposure duration (years) 
= body weight (kg) 
= averaging time (hours) 

= inhalation unit risk ((ug/m3f1
) 

= inhalation reference concentration (mg/m3) 

ILCR (Carcinogens) =Exposure Concentration (mg/m3) x IURi (ug/m3)-1 x 1000 ug/mg 
HQ (Noncarcinogens) =Exposure Concentration (mg/m3) I RFCi (mg/m3) 

ASSUMPTIONS: 
Cs = 7.1 mg/kg Chemical: Arsenic 
PEF = 1.10E+10 m3/kg 
Ca = 6.45E-10 mg/m3 
ET = 4 hours/day 
EF = 150 days/year 
ED = 6 years 
ATe = 25,550 days 
ATnc = 2,190 days 

IUR = 4.3E-03 (ug/m3f1 

RfC = 1.5E-05 (mg/m3) 

3/27/2013 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS 
CHILD COMMERCIAL RECEPTORS 
BASED ON: 
USEPA, JANUARY 2009 
BY: ~CHECKED i!l.- .. I DATE: 
L. CIOFANI 3/27/2013 

(7/ 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 6.45E-1 0 mg/m3 x 4 hours/day x 150 days/year x 6 years 
25550 days x 24 hours/day 

IEXc = 3.79E-12 mg/m3 

ILCR = 3.79E-12 mg/m3 x 4.30E-03 (ug/m3)-1 x 1000 ug/mg =Incremental Lifetime Cancer Risk 

ILCR = 1.6E-11 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 6.45E-1 0 mg/m3 x 4 hours/day x 150 days/year x 6 years 
2190 days x 24 hours/day 

IEXnc = 4.42E-11 mg/m3 

HQ = 4.42E-11 mg/m3 I 1.50E-05 (mg/m3) =Hazard Quotient 

HQ 2.9E-06 

3/27/2013 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF THE PARTICULATE EMISSION FACTOR (PEF) FOR 
RESIDENTIAL AND COMMERCIAL EXPOSURES 
BASED ON: SUPPLEMENTAL GUIDANCE FOR DEVELOPING SOIL SCREENING LEVELS 

FOR SUPERFUND SITES (USEPA, DECEMBER, 2002) 
BY: I CHECKED;;~]= I DATE: 
L. CIOFANI . ..J. "' 3/27/2013 

v 
PURPOSE: To calculate the particulate emission factor for residential and commercial 

exposure scenarios. 

EQUATIONS: 3600 sec/hr 
PEF = Q/Cwind X 0.036 X (1 - V) X (UrJUi X F(x) 

Where: 
PEF = 
Q/Cwind = 
v = 
Urn = 

Ut = 
F(x) = 
A,B,C = 

Asite = 

Q/C. =AX [(lnAsite-8)2] 
Wind exp c 

particulate emission factor (m3/kg) 
Inverse of mean cone. at center of source (g/m"'-s per kg/m'l 

fraction of vegetative cover (unitless) 
mean annual wind speed (m/sec) 

equivalent threshold value of wind speed at 7m (m/sec) 
function dependent on Um/Ut derived using Cowherd et al. (1985) (unitless) 
constants based on air dispersion modeling for specific climate zones 
areal extent of the site or contamination (acres) 

ASSUMPTIONS: 
v = 0.5 unitless 

Urn = 3.84 m/sec Values are for Hartford, Connecticut. 

Ut = 11.32 m/sec 
F(x) = 0.0345 unitless 
A = 12.5907 unitless 
B = 18.8368 unitless 
c = 215.4377 unitless 

Asite = 0.5 acres 

3/27/2013 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF THE PARTICULATE EMISSION FACTOR (PEF) FOR 
RESIDENTIAL AND COMMERCIAL EXPOSURES 
BASED ON: SUPPLEMENTAL GUIDANCE FOR DEVELOPING SOIL SCREENING LEVELS 

FOR SUPERFUND SITES (USEPA, DECEMBER, 2002) 
BY: ICHECK'jt~: I DATE: 
L. CIOFANI ' 3/27/2013 

(/ 
EXAMPLE CALCULATION FOR Q/Cwind 

0/Cwind = 12.5907 X exp[(ln(0.5) - 18.8368)"2 I 215.4377] 

0/Cwind = 73.95045 g/m2-s per kg/m3 

EXAMPLE CALCULATION FOR PEF 

PEF = 73.95045 g/m2-s per kg/m3 x 3600 sec/hr 
0.036 x (1 - 0.5) x (3.84 m/sec/11.32 m/sec)"3 x 0.0345 

PEF = 

3/27/2013 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETIS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC 
CHEMICALS- HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: I CHECKED ~2A. -- I DATE: 
L. CIOFANI 3/27/2013 

(// 

PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from incidental ingestion 
of surface soil. 

EQUATION: 

Where: 
lEX = 
Cs = 
IR = 
EF = 
ED = 
Fl = 
CF = 
BW = 
AT = 
ADAF = 
CSFo = 

RISKS: 

I EX = _....;;.C....;;.S...;..x_I_R_x-:E:-F---=...:.x..::;E~D,...;.x...;..F...;..I...;..x_C.;_F_ 
BWxAT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil (mg/kg) 
incidental ingestion rate (mg/day) 
exposure frequency (days/year) 
exposure duration (years) 

xADAF 

fraction ingested from contaminated source (unitless) 
conversion factor (1.0E-6 kg/mg) 
body weight (kg) 
averaging time (days) 
age-dependent adjustment factor 

oral carcinogenic slope factor ((mg/kg/dayr1
) 

ILCR (Carcinogens) =Intake (mg/kg/day) x CSFo (mg/kg/day)-1 

ASSUMPTIONS: 
Cs = 3.8 mg/kg Chemical: Benzo(a)pyrene Equivalents 
IR = 200 mg/day 
EF = 350 days/year 
ED1 = 2 years 

ED2 = 4 years 

Fl = 
CF = 1.0E-06 kg/mg 
BW = 15 kg 
AT = 25,550 days 

CSFo = 7.3E+00 (mg/kg/dayr1 

ADAF1 = 10 

ADAF2 = 3 

3/27/2013 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC 
CHEMICALS - HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: I CHECKED»: 1DATE: 
L. CIOFANI ~A A. 3/27/2013 

(// 

EXAMPLE CARCINOGENIC CALCULATION 

IEX1 = 3.8 mg/kg x 200 mg/day x 350 days/year x 2 years x 1 x 1.0E-06 kg/mg 
x10 

15 kg x 25550 days 

IEX1 = 1.39E-05 mg/kg/day 

IEX2 = 3.8 mg/kg x 200 mg/day x 350 days/year x 4 years x 1 x 1.0E-06 kg/mg 
x3 

15 kg x 25550 days 

IEX2 = 8.33E-06 mg/kg/day 

ILCR (1.39E-05 mg/kg/day + 8.33E-06 mg/kg/day) x 7.30E+00 (mg/kg/day)-1 

ILCR = 1.6E-04 

3/27/2013 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL FOR MUTAGENIC CHEMICALS 
HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, JULY 2004, MARCH 2005 
BY: ~CHECKED BY:I2l.-L' < I:DATE: 
L. CIOFANI 3/27/2013 

,// 
PURPOSE: To est1mate mtake and cancer nsks for mutagemc chemicals from dermal contact w1th 

surface soil. 

EQUATION: 

Where: 
DEX 
Cs 
CF 

SA 
ABS 

AF 
EF 
ED 
BW 
AT 
ADAF 

CSFd 

DEX = __ ..::C..::s..:..:x....::C:..:.F....:x~SA~x:,.:..A..::.F....:x~A:::=BS=-.:..:x....::E:.:..F....:x~E=-D=----x ADAF 
BWxAT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil (mg/kg) 
conversion factor (1.0E-6 kg/mg) 

skin surface available for contact (cm2/day) 
absorption factor (unitless) 

adherence factor (mg/cm2
) 

exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
age-dependent adjustment factor 

dermal carcinogenic slope factor ((mg/kg/dayf1
) 

ILCR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)-1 

ASSUMPTIONS: 
Cs 3.8 mg/kg Chemical: Benzo(a)pyrene Equivalents 
CF 1.0E-06 kg/mg 

SA 2,800 cm2/day 

AF 0.2 mg/cm2 

ABS 0.13 
EF 350 days/year 
ED1 2 years 

ED2 4 years 

BW 15 kg 
AT 25,550 days 

CSFd 7.3E+00 (mg/kg/dayf1 

ADAF1 10 

ADAF2 3 

3/27/2013 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: lJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL FOR MUTAGENIC CHEMICALS 
HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, JULY 2004, MARCH 2005 
BY: ~CHECKED B'/ti.~A - I DATE: 
L. CIOFANI 3/27/2013 

V/ 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc _....::3..:...:. 8:....;m..:..:.g;z;./.:.;;kg"-'x:..:.....;.;1 ·....::O;::oE -....:0....::6...;.;k:;;z;g/..:...:m""'g""'x.:....:2:,:8,:.0:.:...0 ....::c:..:.cm-="2/::'::d~ay':-x~0.;;::2...;.;m""'gz;../c:..;_m;.;:2::...;x..:...0.:...; . ....;_13.::....;_;,x....::3,;;,50:.....;;;cda""'y...::.s/ ..... y...:.;ea:;.;.r...;.;x....::2:....Y"-"e..:...:a....:rs_ x 1 0 
15 kg x 25550 days 

DEXc 

DEXc 

DEXc 

5.05E-06 mg/kg/day 

_....::3.:..:.8:....;m..:..:.g ... t.:.;;kg"-'x:..:.....;.;1 . ....::0;::oE-....:0....::6...;.;k:;;z;g/..:...:m""'g!...:.x.:....:2:..:8,:.0,;;,0..::.c:..:.;m=:;2/..::d.::.ayL-x:..:....:.;0.=2....::m~gz:..;/c:..:..m;.;:2::...;x:..:....:.;0 . ....;,13=-..:.:.x..::.3,;;,50::....=da::..~y....::s/ ..... y.:;.;ea::.:.r....::x'-4:....Y<...:e=a....::rs_ x 3 
15 kg x 25550 days 

3.03E-06 mg/kg/day 

ILCR (5.05E-06 mg/kg/day + 3.03E-06 mg/kg/day) x 7.30E+00 (mg/kg/day)-1 

ILCR = 5.9E-05 

3/27/2013 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR 
MUTAGENIC CHEMICALS- HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: !CHECKED~_ I DATE: 
L. CIOFANI 3/27/2013 

{// 

PURPOSE: To estimate intake, carcinogenic risks for mutagenic chemicals from inhalation of 
surface soil. 

EQUATION: 

Where: 
EC = 
Ca = 

= 
Cs = 
PEF = 
ET = 
EF = 
ED = 
AT = 
ADAF = 
IUR = 

RISKS: 

EC = ___ C:-::a=-x--=-ET-:-:-x_E_F_x-:-:-E_D ___ x ADAF 
AT x 24 hours/day 

estimated exposure concentration (mg/m3) 
exposure point concentration in air (mg/m3) 
Cs x 1/PEF 
exposure point concentration in soil (mg/kg) 
particulate emission factor (m3/kg) 
exposure time (hrs/day) 
exposure frequency (days/year) 
exposure duration (years) 
averaging time (hours) 
age-dependent adjustment factor 

inhalation unit risk((ug/mgf1
) 

ILCR = Exposure concentration (mg/m3) x I URi (ug/m3)-1 x 1000 ug/mg 

ASSUMPTIONS: 
Cs = 3.8 mg/kg Chemical: Benzo(a)pyrene Equivalents 
PEF = 1.10E+10 m3/kg 
Ca = 3.45E-10 mg/m3 
ET = 24 hr/day 
EF = 350 days/year 
ED1 = 2 years 

ED2 = 4 years 

ATe = 25,550 days 
IUR = 1.1 E-03 (ug/m3f1 

ADAF1 = 10 

ADAF2 = 3 

3/27/2013 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112802073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR 
MUTAGENIC CHEMICALS- HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: ~CHECKED ~)1,/1 I DATE: 
L. CIOFANI 3/27/2013 

{// 

EXAMPLE CARCINOGENIC CALCULATION 

3/27/2013 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETIS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC 
CHEMICALS- HYPOTHETICAL ADULT RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: ~CHECKED Bf I DATE: 
L. CIOFANI £J 3/27/2013 

VI 

PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from incidental ingestion 
of surface soil. 

EQUATION: 

Where: 
lEX = 
Cs = 
IR = 
EF = 
ED = 
Fl = 
CF = 
BW = 
AT = 
ADAF = 
CSFo = 

RISKS: 

I EX = __ C_S_x_I_R_x-::E::-:-F::-:--x -:E:-=D:-x_F_I_x_C_F_ 
BWxAT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil (mg/kg) 
incidental ingestion rate (mg/day) 
exposure frequency {days/year) 
exposure duration (years) 

xADAF 

fraction ingested from contaminated source (unitless) 
conversion factor (1.0E-6 kg/mg) 
body weight (kg) 
averaging time (days) 
age-dependent adjustment factor 

oral carcinogenic slope factor ((mg/kg/day)"1
} 

ILCR (Carcinogens) =Intake (mg/kg/day) x CSFo (mg/kg/day}-1 

ASSUMPTIONS: 
Cs = 3.8 mg/kg Chemical: Benzo(a)pyrene Equivalents 
IR = 100 mg/day 
EF = 350 days/year 
ED 1 = 10 years 

ED2 = 14 years 

Fl = 
CF = 1.0E-06 kg/mg 
BW = 70 kg 
AT = 25,550 days 

CSFo = 7.3E+00 (mg/kg/day)"1 

ADAF1 = 3 

ADAF2 = 

3/27/2013 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETIS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC 
CHEMICALS- HYPOTHETICAL ADULT RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: I CHECKED)'}~ < I DATE: 
L. CIOFANI 3/27/2013 

vr 

EXAMPLE CARCINOGENIC CALCULATION 

IEX1 = 3.8 mg/kg x 100 mg/day x 350 days/year x 10 years x 1 x 1.0E-06 kg/mg 
x3 

70 kg x 25550 days 

IEX1 = 2.23E-06 mg/kg/day 

IEX2 = 3.8 mg/kg x 100 mg/day x 350 days/year x 14 years x 1 x 1.0E-06 kg/mg 
X 1 

70 kg x 25550 days 

IEX2 = 1 .04E-06 mg/kg/day 

ILCR = (2.23E-06 mg/kg/day + 1.04E-06 mg/kg/day) x 7.30E+00 (mg/kg/day)-1 

ILCR = 2.4E-05 

3/27/2013 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL FOR MUTAGENIC CHEMICALS 
HYPOTHETICAL ADULT RESIDENTS 
BASED ON: 
USEPA, JULY 2004, MARCH 2005 
BY: ~CHECKED BY:~;) I DATE: 
L. CIOFANI 3/27/2013 

V/ 
PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from dermal contact with 

surface soil. 

EQUATION: DEX = __ .=.C..::.s..:.:xc..:C:..:.F....:x:.:....=.SA:....:...:.:x~A.:.:.F....:x~A:...=BS::....:..:x....:E:.:.F....:x~E::.D=---x ADAF 
BWxAT 

Where: 
DEX 
Cs 
CF 

SA 
ABS 

AF 
EF 
ED 
BW 
AT 
ADAF 

CSFd 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil (mg/kg) 
conversion factor (1.0E-6 kg/mg) 

= skin surface available for contact (cm2/day) 
absorption factor (unitless) 

adherence factor (mg/cm2
) 

exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
age-dependent adjustment factor 

dermal carcinogenic slope factor ((mg/kg/dayr1
) 

ILCR (Carcinogens) =Intake (mg/kg/day) x CSFd (mg/kg/day)-1 

ASSUMPTIONS: 
Cs 
CF 

SA 

AF 
ABS 
EF 
ED1 

ED2 

BW 

= 

AT = 
CSFd 
ADAF1 

ADAF2 

3.8 mg/kg Chemical: Benzo(a)pyrene Equivalents 
1.0E-06 kg/mg 

5,700 cm2/day 

0.07 mg/cm2 

0.13 
350 days/year 

10 years 

14 years 

70 kg 
25,550 days 

7.3E+OO (mg/kg/dayr1 

3 

3/27/2013 
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CLIENT: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETIS 

IJOB NUMBER: 
I112G02073 

SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL FOR MUTAGENIC CHEMICALS 
HYPOTHETICAL ADULT RESIDENTS 
BASED ON: 
USEPA, JULY 2004, MARCH 2005 
BY: 
L. CIOFANI !

CHECKED BY: /Jfl 
~-· 

VI 

EXAMPLE CARCINOGENIC CALCULATION 

I
DATE: 
3/27/2013 

DEXc 3.8 mg/kg x 1.0E-06 kg/mg x 5700 cm2/day x 0.07 mg/cm2 x 0.13 x 350 days/year x 10 years x 
3 

70 kg x 25550 days 

DEXc 1.16E-06 mg/kg/day 

DEXc 3.8 mg/kg x 1.0E-06 kg/mg x 5700 cm2/day x 0.07 mg/cm2 x 0.13 x 350 days/year x 14 years x 1 
70 kg x 25550 days 

DEXc 5.40E-07 mg/kg/day 

ILCR (1.16E-06 mg/kg/day + 5.40E-07 mg/kg/day) x 7.30E+00 (mg/kg/day)-1 

ILCR = 1.2E-05 

3/27/2013 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: 'JOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR 
MUTAGENIC CHEMICALS- HYPOTHETICAL ADULT RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: ICHECKE'£r I DATE: 
L. CIOFANI \ 3/27/2013 

{// 
PURPOSE: To estimate intake, carcinogenic risks for mutagenic chemicals from inhalation of 

surface soil. 

EQUATION: EC = -----'C~a::-x~ET~x_E_F_x-:-:-E_D ___ x ADAF 
AT x 24 hours/day 

Where: 
EC = estimated exposure intake (mg/kg/day) 
Ca = exposure point concentration in air (mg/m3) 

= Cs x 1/PEF 
Cs = exposure point concentration in soil (mg/kg) 
PEF = particulate emission factor (m3/kg) 
ET = exposure time (hrs/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (hours) 
ADAF = age-dependent adjustment factor 
I URi = inhalation unit risk((ug/mg)"1

) 

RISKS: 
ILCR =Exposure concentration (mg/m3) x IUR (ug/m3)-1 x 1000 ug/mg 

ASSUMPTIONS: 
Cs = 3.8 mg/kg Chemical: Benzo(a)pyrene Equivalents 
PEF = 1.10E+10 m3/kg 
Ca = 3.45E-10 mg/m3 
ET = 24 hr/day 
EF = 350 days/year 
ED1 = 10 years 

ED2 = 14 years 
ATe = 25,550 days 
IUR = 1.1E-03 (ug/m3)"1 

ADAF1 = 3 

ADAF2 = 

3/27/2013 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: IJOB NUMBER: 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 112G02073 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR 
MUTAGENIC CHEMICALS- HYPOTHETICAL ADULT RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: ICHECKE&:=- I DATE: 
L. CIOFANI 3/27/2013 

(// 

EXAMPLE CARCINOGENIC CALCULATION 

EC = 3.45E-1 0 mg/m3 x 24 hr/da:t x 350 da:ts/:tear x 10 :tears 
x3 

25550 days x 24 hours/day 

EC = 1.42E-10 mg/m3 

EC = 3.45E-1 0 mg/m3 x 24 hr/da:t x 350 da:ts/:tear x 14 :tears 
X 1 

25550 days x 24 hours/day 

EC = 6.63E-11 mg/m3 

ILCR = (1.42E-1 0 mg/m3 + 6.63E-11 mg/m3) x 1.1 OE-03 (ug/m3)-1 x 1000 ug/mg 

ILCR = 2.3E-10 

3/27/2013 
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LOCATION-BY-LOCATION RISK ESTIMATES 



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 1 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG 445 J 373 J 301 J 94 UJ 164 J 227 J 360 U

AROCLOR-1260 UG/KG 27 J 17 J 7 J 7.3 U 9.5 J 7.3 J

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG 4400 4600 4800 5400 6600 4400

ARSENIC MG/KG 1.5 1.6 1.7 1 1.1 1.7 2

CHROMIUM MG/KG 5.5 5.6 5.7 5.9 15 7.4 7.8

COBALT MG/KG 3.2 3.15 3.1 2.8 3.5 2.9

IRON MG/KG 9800 10400 11000 9600 12000 11000

LEAD MG/KG 16 J 15 J 14 J 6 J 9 J 5.3 J 7.3

MANGANESE MG/KG 310 J 290 J 270 J 140 J 180 J 160 J

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
AROCLOR-1260 8.9E-04 2.4E-02 1.5E-02 6.2E-03 3.2E-03 8.5E-03 6.5E-03 0.0E+00
HEPTACHLOR EPOXIDE 1.3E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
ALUMINUM 1.3E-05 5.7E-02 6.0E-02 6.2E-02 7.0E-02 8.6E-02 5.7E-02 0.0E+00
ARSENIC 4.5E-02 6.8E-02 7.3E-02 7.7E-02 4.5E-02 5.0E-02 7.7E-02 9.1E-02
CHROMIUM 4.3E-03 2.4E-02 2.4E-02 2.5E-02 2.6E-02 6.5E-02 3.2E-02 3.4E-02
COBALT 4.3E-02 1.4E-01 1.4E-01 1.3E-01 1.2E-01 1.5E-01 1.3E-01 0.0E+00
IRON 1.8E-05 1.8E-01 1.9E-01 2.0E-01 1.7E-01 2.2E-01 2.0E-01 0.0E+00
LEAD 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
MANGANESE 5.6E-04 1.7E-01 1.6E-01 1.5E-01 7.8E-02 1.0E-01 8.9E-02 0.0E+00
TEQ HALFND 1.4E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

Total 6.6E-01 6.6E-01 6.6E-01 5.2E-01 6.8E-01 5.9E-01 1.2E-01

Red shading = total greater than 1

(using one significant figure).

32 2 2 2 2 2

0 0 0 0 0 0 1

SSSS SS SS SS SS SS

20110809 20110809 20110809 20110809 20110809 20110809 19970312

ORIGORIG AVG DUP NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO

B116-OSB1AAIOA-SS-EU01-0002 IOA-SS-EU01-0002-AVG IOA-SS-EU01-0002-D IOA-SS-EU02-0002 IOA-SS-EU03-0002 IOA-SS-EU04-0002

IOA-SS-EU01 IOA-SS-EU01 IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03 IOA-SS-EU04 B116-MW-01

EU01 EU01 EU01 EU02 EU03 EU04 EU05

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 2 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

1.8 1.6 0.98 1.29 1.6

6.45 5.1 7.2 7.95 8.7

7.5 7.7 6.3 10.6 4.6 4.9 5.2

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

8.2E-02 7.3E-02 0.0E+00 0.0E+00 4.5E-02 5.9E-02 7.3E-02

2.8E-02 2.2E-02 0.0E+00 0.0E+00 3.1E-02 3.5E-02 3.8E-02

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.1E-01 9.5E-02 0.0E+00 0.0E+00 7.6E-02 9.3E-02 1.1E-01

3 33 3 3 3 3

1 1 1 1 1 11

SS SSSS SS SS SS SS

19970312 19970312 19970313 19970313 19970313 1997031319970312

AVG DUPAVG DUP NORMAL NORMAL ORIG

SO SO SO SO SO SOSO

B116-OSB4AA-AVG B116-OSB4AA-DB116-OSB1AA-AVG B116-OSB1AA-D B116-OSB2AA B116-OSB3AA B116-OSB4AA

B116-MW-01 B116-MW-02 B116-MW-03 B116-MW-04 B116-MW-04 B116-MW-04B116-MW-01

EU05 EU05EU05 EU05 EU05 EU05 EU05

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 3 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

190 U 501 J 161 J 96.7 J

18 U 150 290 96 J 20 J 1800

0.83 U

7890 5500 7400 2800 J

2 0.89 2.4 5.2

8.5 6.9 9.5 5.8

5.4 U 2.7 5.5 1.9 U

9740 11000 17000 10000

12 16 J 11 J 6.8

113 170 J 330 J 68

1.32 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

8.0E-03 1.3E-01 0.0E+00 2.6E-01 8.5E-02 1.8E-02 1.6E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.3E-04 0.0E+00

1.0E-01 7.1E-02 9.6E-02 0.0E+00 0.0E+00 3.6E-02 0.0E+00

9.1E-02 4.0E-02 1.1E-01 0.0E+00 0.0E+00 2.4E-01 0.0E+00

3.7E-02 3.0E-02 4.1E-02 0.0E+00 0.0E+00 2.5E-02 0.0E+00

1.2E-01 1.2E-01 2.4E-01 0.0E+00 0.0E+00 4.1E-02 0.0E+00

1.8E-01 2.0E-01 3.1E-01 0.0E+00 0.0E+00 1.8E-01 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

6.3E-02 9.4E-02 1.8E-01 0.0E+00 0.0E+00 3.8E-02 0.0E+00

0.0E+00 0.0E+00 1.8E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00

6.0E-01 6.9E-01 1.0E+00 2.6E-01 8.5E-02 5.8E-01 1.6E+00

0.5 1 0.52 2 2 1.5

01 0 0 0.5 0 0.5

SS SS SSSS SS SS SS

2002110419990614 20110809 20110809 20031015 20021104 20021104

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SOSO SO SO SO SO SO

SB07-307-NSO-1104025 SB07-307-NSO-1104020 SB07-308-NSO-1104025B14SB09AA IOA-SS-EU06-0002 IOA-SS-EU07-0002 SB07-339-NSO-101503

SB07-308B14-SB-09 IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307

EU08 EU08 EU08EU05 EU06 EU07 EU07

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 4 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

52.3 J 621 J

160 250 220 170 11 J 31 18 J

0.85 U 0.84 U

7500 J 8100 J

3.4 2.9 4.5

12 11 5.5

7.4 6.3 J

15000 15000

40 25 6

350 370

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.4E-01 2.2E-01 2.0E-01 0.0E+00 1.5E-01 9.8E-03 2.8E-02 1.6E-02

5.4E-04 0.0E+00 5.3E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

9.7E-02 0.0E+00 1.1E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.5E-01 0.0E+00 1.3E-01 2.0E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00

5.2E-02 0.0E+00 4.8E-02 2.4E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00

3.2E-01 0.0E+00 2.7E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

2.7E-01 0.0E+00 2.7E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.9E-01 0.0E+00 2.1E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.2E+00 2.2E-01 1.2E+00 2.3E-01 1.5E-01 9.8E-03 2.8E-02 1.6E-02

1 1 1 2 11 0.5 1

0 1 00.5 0 0.5 0.5 0.5

SS SS SS SS SSSS SS SS

20030716 20030716 2003071620021104 20021104 20021104 20030716 20021104

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO

SB07-310-NSO-0716030 SB07-310-NSO-1104020 SB07-330-NSO-0716030 SB07-330-NSO-0716031 SB07-331-NSO-0716030SB07-308-NSO-1104020 SB07-309-NSO-1104025 SB07-309-NSO-1104020

SB07-330 SB07-330 SB07-331SB07-308 SB07-309 SB07-309 SB07-310 SB07-310

EU08 EU08 EU08 EU08 EU08EU08 EU08 EU08

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 5 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

346 J 360 U 410 U 79.9 J 185 J

26 U 4.1 J 470 12000 440 J 7.2 U

4 J

5600 6900 J 7600

1.4 3.4 1.2

8.1 11 9.2

2.8 6 3.9

11000 10000 J 13000

36 J 9 23 11

180 J 210 220 J

13.4 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.2E-02 3.6E-03 4.2E-01 0.0E+00 0.0E+00 1.1E+01 3.9E-01 3.2E-03

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.1E-03 0.0E+00

0.0E+00 0.0E+00 7.3E-02 0.0E+00 0.0E+00 0.0E+00 9.0E-02 9.9E-02

0.0E+00 0.0E+00 6.4E-02 0.0E+00 0.0E+00 0.0E+00 1.5E-01 5.5E-02

0.0E+00 0.0E+00 3.5E-02 0.0E+00 0.0E+00 0.0E+00 4.8E-02 4.0E-02

0.0E+00 0.0E+00 1.2E-01 0.0E+00 0.0E+00 0.0E+00 2.6E-01 1.7E-01

0.0E+00 0.0E+00 2.0E-01 0.0E+00 0.0E+00 0.0E+00 1.8E-01 2.4E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 1.0E-01 0.0E+00 0.0E+00 0.0E+00 1.2E-01 1.2E-01

0.0E+00 0.0E+00 1.9E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.2E-02 3.6E-03 1.2E+00 0.0E+00 0.0E+00 1.1E+01 1.2E+00 7.2E-01

21.5 2 3 2 2 12

1 1 0 0 01 0.5 0

SSSS SS SS SS SS SSSS

19970313 19990614 20110810 20010515 2011081120030716 20031015 20110809

NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL

SO SO SO SO SOSO SO SO

IOA-SS-EU12-0002SB07-340-NSO-101503 IOA-SS-EU09-0002 B116-OSB5AA B14SB08AA IOA-SS-EU10-0002 SB11-201-NSO-0515010SB07-331-NSO-0716031

B116-MW-05 B14-SB-08 IOA-SS-EU10 SB11-201 IOA-SS-EU12SB07-331 SB07-340 IOA-SS-EU09

EU12EU08 EU09 EU10 EU10 EU10 EU11EU08

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 6 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

257 J 391 136 J

18 J 170 17 J 230

0.85 U

6600 4900 4900 J

1.3 1.9 3.7

8.6 6.3 9.6

1.4 2.5 2.8 J

6100 11000 9600

27 J 13 J 45

75 J 150 J 100

6 J 3.92 J 3.72 J 3.53 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.6E-02 0.0E+00 1.5E-01 0.0E+00 0.0E+00 0.0E+00 1.5E-02 2.0E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.4E-04

8.6E-02 6.4E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.4E-02

5.9E-02 8.6E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E-01

3.7E-02 2.7E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.2E-02

6.1E-02 1.1E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E-01

1.1E-01 2.0E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

4.2E-02 8.3E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.6E-02

8.3E-02 0.0E+00 0.0E+00 5.4E-02 5.2E-02 4.9E-02 0.0E+00 0.0E+00

4.9E-01 5.7E-01 1.5E-01 5.4E-02 5.2E-02 4.9E-02 1.5E-02 8.3E-01

2 0.5 12 2 1 2 2

0.50 0.5 0 0 0 00

SS SS SSSS SS SS SS SS

2002110420110809 20021104 20110809 20110809 20110809 2002110420110809

DUP NORMAL ORIGNORMAL NORMAL NORMAL ORIG AVG

SOSO SO SO SO SO SOSO

IOA-SS-EU15-0002-D SB07-305-NSO-1104025 SB07-305-NSO-1104020IOA-SS-EU13-0002 IOA-SS-EU14-0002 SB07-312-NSO-1104020 IOA-SS-EU15-0002 IOA-SS-EU15-0002-AVG

SB07-305IOA-SS-EU14 SB07-312 IOA-SS-EU15 IOA-SS-EU15 IOA-SS-EU15 SB07-305IOA-SS-EU13

EU15 EU15 EU15EU13 EU14 EU14 EU15 EU15

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 7 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

114 J 92.8 J 83.6 J 124

215 200 170 49 1000 J 1500 12 J 2900

0.85 U 0.82 U

4450 J 4000 J 2600 J

4.6 5.5 5.2

8.85 8.1 6

2 J 2.4 U 1.7 U

10300 11000 8800

36 27 6.4

97 94 60

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.9E-01 1.8E-01 1.5E-01 4.4E-02 8.9E-01 1.3E+00 1.1E-02 2.6E+00

5.4E-04 0.0E+00 0.0E+00 5.2E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00

5.8E-02 5.2E-02 0.0E+00 3.4E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00

2.1E-01 2.5E-01 0.0E+00 2.4E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00

3.8E-02 3.5E-02 0.0E+00 2.6E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00

8.7E-02 5.2E-02 0.0E+00 3.7E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.9E-01 2.0E-01 0.0E+00 1.6E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

5.4E-02 5.2E-02 0.0E+00 3.3E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

8.3E-01 8.2E-01 1.5E-01 5.7E-01 8.9E-01 1.3E+00 1.1E-02 2.6E+00

1 1 1.5 2 1.51 1 0.5

1 1.5 10.5 0.5 0 0.5 0.5

SS SS SS SS SSSS SS SS

20030716 20030716 2003071620021104 20021104 20021104 20021104 20021104

NORMAL NORMAL NORMAL NORMAL NORMALAVG DUP NORMAL

SO SO SOSO SO SO SO SO

SB07-306-NSO-1104020 SB07-311-NSO-1104020 SB07-326-NSO-0716031 SB07-326-NSO-0716032 SB07-327-NSO-0716031SB07-305-NSO-1104020-AVG SB07-305-NSO-1104020-D SB07-306-NSO-1104025

SB07-326 SB07-326 SB07-327SB07-305 SB07-305 SB07-306 SB07-306 SB07-311

EU15 EU15 EU15 EU15 EU15EU15 EU15 EU15

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 8 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

14 J 72 500 1200 600 28 U 330 24 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.2E-02 6.4E-02 4.4E-01 1.1E+00 5.3E-01 1.2E-02 2.9E-01 2.1E-02

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.2E-02 6.4E-02 4.4E-01 1.1E+00 5.3E-01 1.2E-02 2.9E-01 2.1E-02

1.51 2 1 2 1.5 1.52

0 1 1 0.5 0.51.5 0 1

SSSS SS SS SS SS SSSS

20030716 20030716 20031015 20031015 2003101520030716 20030716 20030716

NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL

SO SO SO SO SOSO SO SO

SB07-338-NSO-101503SB07-328-NSO-0716030 SB07-328-NSO-0716031 SB07-329-NSO-0716030 SB07-329-NSO-0716031 SB07-336-NSO-101503 SB07-337-NSO-101503SB07-327-NSO-0716032

SB07-329 SB07-329 SB07-336 SB07-337 SB07-338SB07-327 SB07-328 SB07-328

EU15EU15 EU15 EU15 EU15 EU15 EU15EU15

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 9 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

495 J 318 J 87.7 J 78.4 J 58.1 J 61.8 J

300 1800 480 J 120 7.4 U 7.6 U

8.4 J

10000 6100 5110 J 7400 5280 J 6620 J

1.3 1.2 2.1 5.9 1.8 J 1.9 J

13 12 7.7 8.9 6.1 J 7.2 J

2.8 2.8 2.2 J 3.9 4.6 4

9900 15000 9160 J 10000 11500 J 10700 J

56 J 69 J 17.3 J 27 8 J 16.5 J

160 J 390 J 96.7 J 180 J 357 J 191 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

2.7E-01 1.6E+00 4.3E-01 1.1E-01 3.3E-03 0.0E+00 3.4E-03 0.0E+00

0.0E+00 0.0E+00 1.1E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.3E-01 7.9E-02 6.6E-02 0.0E+00 9.6E-02 6.9E-02 0.0E+00 8.6E-02

5.9E-02 5.5E-02 9.5E-02 0.0E+00 2.7E-01 8.2E-02 0.0E+00 8.6E-02

5.7E-02 5.2E-02 3.3E-02 0.0E+00 3.9E-02 2.7E-02 0.0E+00 3.1E-02

1.2E-01 1.2E-01 9.6E-02 0.0E+00 1.7E-01 2.0E-01 0.0E+00 1.7E-01

1.8E-01 2.7E-01 1.7E-01 0.0E+00 1.8E-01 2.1E-01 0.0E+00 1.9E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

8.9E-02 2.2E-01 5.4E-02 0.0E+00 1.0E-01 2.0E-01 0.0E+00 1.1E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

9.0E-01 2.4E+00 9.5E-01 1.1E-01 8.6E-01 7.8E-01 3.4E-03 6.8E-01

1 2 12 2 1 1 2

00 0 0 0 0 00

SS SS SSSS SS SS SS SS

1998121620110810 19981221 20010515 20110811 19981216 2011081120110810

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SOSO SO SO SO SO SOSO

SB09007-NSO-121698-0 IOA-SS-EU21-0002 SB09008-NSO-121698-0IOA-SS-EU16-0002 IOA-SS-EU17-0002 MW11131-NSO-122198-0 SB11-205-NSO-0515010 IOA-SS-EU19-0002

SB09-008IOA-SS-EU17 MW11-131 SB11-205 IOA-SS-EU19 SB09-007 IOA-SS-EU21IOA-SS-EU16

EU20 EU21 EU21EU16 EU17 EU18 EU18 EU19

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 10 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

15 J 186 J 260 U 268 J 350 U 246 J 480 J

10 J 8 J 31 J 35 U

0.81 U 6.2 J

7330 J 6800 5600 7620 J

1.9 J 2.2 3 J 3 J

8 7.5 6.8 12

3.4 3.4 3.9 J 4.5

11900 J 12000 11000 13200 J

29.8 J 26 10 28.9

185 J 150 J 210 156 J

0.612 6.85 R

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

8.9E-03 0.0E+00 7.1E-03 2.8E-02 0.0E+00 0.0E+00 0.0E+00 1.6E-02

0.0E+00 0.0E+00 0.0E+00 5.1E-04 0.0E+00 0.0E+00 0.0E+00 7.8E-03

0.0E+00 9.5E-02 8.8E-02 7.3E-02 0.0E+00 0.0E+00 0.0E+00 9.9E-02

0.0E+00 8.6E-02 1.0E-01 1.4E-01 0.0E+00 0.0E+00 0.0E+00 1.4E-01

0.0E+00 3.5E-02 3.3E-02 3.0E-02 0.0E+00 0.0E+00 0.0E+00 5.2E-02

0.0E+00 1.5E-01 1.5E-01 1.7E-01 0.0E+00 0.0E+00 0.0E+00 2.0E-01

0.0E+00 2.2E-01 2.2E-01 2.0E-01 0.0E+00 0.0E+00 0.0E+00 2.4E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 1.0E-01 8.3E-02 1.2E-01 0.0E+00 0.0E+00 0.0E+00 8.7E-02

0.0E+00 0.0E+00 0.0E+00 8.5E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00

8.9E-03 6.8E-01 6.8E-01 7.6E-01 0.0E+00 0.0E+00 0.0E+00 8.3E-01

1 3 3 2.2 12 1 2

1 1 00 0 0 0 1

SS SS SS SS SSSS SS SS

19960731 19960802 1998120920110811 19981216 20110810 20030725 19960730

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO

SB06-343-NSO-072503 B8-8SB2AA B8-8SB3AA B8-8SB4AA SB06010-NSO-120998-0IOA-SS-EU22-0002 SB09009-NSO-121698-0 IOA-SS-EU23-0002

B8-MW-03 B8-MW-04 SB06-010IOA-SS-EU22 SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02

EU24 EU26 EU26 EU26 EU26EU22 EU22 EU23

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 11 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

89.5 J 390 U 520 U 22 U 21 U 22 U

34 U 7.3 U

1.7 U

7100 J 7100

2.1 2.1

9.1 J 9.4

4.6 4.4

13100 J 14000

8.7 J 25 J

233 J 140 J

1.65 5.44 2.98 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.5E-02 0.0E+00 0.0E+00 0.0E+00 3.2E-03 0.0E+00 0.0E+00 0.0E+00

1.1E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

9.2E-02 0.0E+00 0.0E+00 0.0E+00 9.2E-02 0.0E+00 0.0E+00 0.0E+00

9.5E-02 0.0E+00 0.0E+00 0.0E+00 9.5E-02 0.0E+00 0.0E+00 0.0E+00

4.0E-02 0.0E+00 0.0E+00 0.0E+00 4.1E-02 0.0E+00 0.0E+00 0.0E+00

2.0E-01 0.0E+00 0.0E+00 0.0E+00 1.9E-01 0.0E+00 0.0E+00 0.0E+00

2.4E-01 0.0E+00 0.0E+00 0.0E+00 2.5E-01 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.3E-01 0.0E+00 0.0E+00 0.0E+00 7.8E-02 0.0E+00 0.0E+00 0.0E+00

2.3E-02 7.6E-02 0.0E+00 0.0E+00 4.1E-02 0.0E+00 0.0E+00 0.0E+00

8.3E-01 7.6E-02 0.0E+00 0.0E+00 8.0E-01 0.0E+00 0.0E+00 0.0E+00

11 3 3 2 1 11

1 0 0 0 00 0 1

SSSS SS SS SS SS SSSS

19960805 20110810 20040311 20040311 2004031119981209 20030716 19960805

NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL

SO SO SO SO SOSO SO SO

S1SWWSB06-304-NSO-0716030 B8-8SB5AA B8-8SB6AA IOA-SS-EU27-0002 S1SWE S1SWNSB06011-NSO-120998-0

B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWN AOC13-S1-SWWSB06-011 SB06-304 B8-MW-05

EU28EU26 EU27 EU27 EU27 EU28 EU28EU26

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 12 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

75.2 J 141 J 206 J 22.5 J 46.1 J 40.7 J 92.4 J 144 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1 1 11 1 1 1 1

00 0 0 0 0 00

SS SS SSSS SS SS SS SS

2004092920040311 20040311 20040311 20040311 20040929 2004092920040311

ORIG AVG DUPORIG AVG DUP NORMAL NORMAL

SOSO SO SO SO SO SOSO

NAS-AOC13-SW01 NAS-AOC13-SW01-AVG NAS-AOC13-SW01-DS2SWE S2SWE-AVG S2SWE-D S2SWN S2SWW

AOC13-SW01AOC13-S2-SWE AOC13-S2-SWE AOC13-S2-SWN AOC13-S2-SWW AOC13-SW01 AOC13-SW01AOC13-S2-SWE

EU28 EU28 EU28EU28 EU28 EU28 EU28 EU28

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 13 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

23 U 21 U 413 6710 J 15600 J 1880 J 1920 J

34 U 35 U 59 61

63 J 200 J

4740 J 5230 J 7800 6900

2.6 4.1 6.4 5.7

11.9 18.7 14 12

3.4 4 3 2.55

11100 13200 21000 19000

90.7 114 20 J 16 J

209 294 100 J 92 J

3.85 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E-02 1.6E-02 5.3E-02 5.4E-02

0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.0E-02 2.5E-01 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.2E-02 6.8E-02 1.0E-01 9.0E-02

0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E-01 1.9E-01 2.9E-01 2.6E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.2E-02 8.1E-02 6.1E-02 5.2E-02

0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E-01 1.7E-01 1.3E-01 1.1E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E-01 2.4E-01 3.8E-01 3.5E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E-01 1.6E-01 5.6E-02 5.1E-02

0.0E+00 0.0E+00 0.0E+00 5.3E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 5.3E-02 7.9E-01 1.2E+00 1.1E+00 9.6E-01

2 1 1 2 21 1 1

0 0 00 0 0 0 0

SS SS SS SS SSSS SS SS

19981208 20110810 2011081020040929 20040930 20040930 20110809 19981208

NORMAL NORMAL NORMAL ORIG AVGNORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO

IOA-SS-EU28-0002 SB06001-NSO-120898-0 SB06002-NSO-120898-0 IOA-SS-EU29-0002 IOA-SS-EU29-0002-AVGNAS-AOC13-SW02 NAS-AOC13-SW03 NAS-AOC13-SW04

SB06-002 IOA-SS-EU29 IOA-SS-EU29AOC13-SW02 AOC13-SW03 AOC13-SW04 IOA-SS-EU28 SB06-001

EU28 EU28 EU28 EU29 EU29EU28 EU28 EU28

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 14 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

1960 J 154 J 95 UJ 47.4 J 43.8 J 40.2 J 75.1 J 85.9 J

63 86 150 7.4 U 7.55 U 7.7 U 7.1 U 7.8 U

6000 13000 7000 4800 4650 4500 7100 7600

5 1.5 2.2 1.1 1.15 1.2 1.7 1.6

10 17 10 6.2 5.7 5.2 7 8.2

2.1 3.9 4.1 3.7 3.65 3.6 4.3 5.6

17000 16000 18000 8800 8450 8100 15000 22000

12 J 9.3 J 10 J 7.1 6.8 6.5 10 9.9

84 J 200 J 440 J 210 J 220 J 230 J 240 J 380 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

5.6E-02 7.7E-02 1.3E-01 3.3E-03 3.4E-03 3.4E-03 3.2E-03 3.5E-03

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

7.8E-02 1.7E-01 9.1E-02 6.2E-02 6.0E-02 5.8E-02 9.2E-02 9.9E-02

2.3E-01 6.8E-02 1.0E-01 5.0E-02 5.2E-02 5.5E-02 7.7E-02 7.3E-02

4.3E-02 7.4E-02 4.3E-02 2.7E-02 2.5E-02 2.3E-02 3.0E-02 3.6E-02

9.1E-02 1.7E-01 1.8E-01 1.6E-01 1.6E-01 1.6E-01 1.9E-01 2.4E-01

3.1E-01 2.9E-01 3.3E-01 1.6E-01 1.5E-01 1.5E-01 2.7E-01 4.0E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

4.7E-02 1.1E-01 2.4E-01 1.2E-01 1.2E-01 1.3E-01 1.3E-01 2.1E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

8.5E-01 9.6E-01 1.1E+00 5.8E-01 5.8E-01 5.7E-01 8.0E-01 1.1E+00

22 2 2 2 2 22

0 0 0 0 00 0 0

SSSS SS SS SS SS SSSS

20110811 20110811 20110811 20110810 2011081020110810 20110810 20110810

NORMALNORMAL NORMAL ORIG AVG DUP NORMALDUP

SO SO SO SO SOSO SO SO

IOA-SS-EU34-0002IOA-SS-EU30-0002 IOA-SS-EU31-0002 IOA-SS-EU32-0002 IOA-SS-EU32-0002-AVG IOA-SS-EU32-0002-D IOA-SS-EU33-0002IOA-SS-EU29-0002-D

IOA-SS-EU32 IOA-SS-EU32 IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31

EU34EU30 EU31 EU32 EU32 EU32 EU33EU29

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 15 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

30.5 J 648 J 1800 U 311 J 602 J 893 J 224 J

7.1 U 7.6 U 35 U 35 U 35.5 U 36 U 36 U

1.7 U 9.6 J 8.7 J 7.8 J 12 J

6500 9400 7380 J 6960 J 6620 J 6280 J 4470 J

1.2 2.3 4.4 J 3.1 3.85 4.6 0.81 J

9 15 10.6 11.8 11.1 10.4 7.6

3.6 4.9 3.6 3.8 3.55 3.3 4

12000 18000 14700 12100 11600 11100 6660

8.2 32 8.5 J 62.9 60.2 57.5 11.7

200 J 350 J 150 J 127 135 143 92.5 J

2.67 J 1.65 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

3.2E-03 3.4E-03 0.0E+00 1.6E-02 1.6E-02 1.6E-02 1.6E-02 1.6E-02

0.0E+00 0.0E+00 0.0E+00 1.1E-03 1.2E-02 1.1E-02 9.9E-03 1.5E-02

8.4E-02 1.2E-01 0.0E+00 9.6E-02 9.0E-02 8.6E-02 8.2E-02 5.8E-02

5.5E-02 1.0E-01 0.0E+00 2.0E-01 1.4E-01 1.8E-01 2.1E-01 3.7E-02

3.9E-02 6.5E-02 0.0E+00 4.6E-02 5.1E-02 4.8E-02 4.5E-02 3.3E-02

1.6E-01 2.1E-01 0.0E+00 1.6E-01 1.7E-01 1.5E-01 1.4E-01 1.7E-01

2.2E-01 3.3E-01 0.0E+00 2.7E-01 2.2E-01 2.1E-01 2.0E-01 1.2E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.1E-01 1.9E-01 0.0E+00 8.3E-02 7.1E-02 7.5E-02 7.9E-02 5.1E-02

0.0E+00 3.7E-02 2.3E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

6.7E-01 1.1E+00 2.3E-02 8.7E-01 7.7E-01 7.8E-01 7.9E-01 5.1E-01

1 1 12 2 2 1 1

0 0 0 0 0 00 0

SS SS SSSS SS SS SS SS

1998120820110810 20110809 19981124 19981208 19981208 1998120820110810

AVG DUP NORMALNORMAL NORMAL NORMAL NORMAL ORIG

SOSO SO SO SO SO SOSO

SB06008-NSO-120898-0-AVG SB06008-NSO-120898-0-D SB06009-NSO-120898-0IOA-SS-EU35-0002 IOA-SS-EU36-0002 IOA-SS-EU37-0002 MW06013-NSO-112498-0 SB06008-NSO-120898-0

IOA-SS-EU36 IOA-SS-EU37 MW06-013 SB06-008 SB06-008 SB06-008IOA-SS-EU35 SB06-009

EU37 EU37 EU37EU35 EU36 EU37 EU37 EU37

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 16 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

300 U 3530 J 1220 J 2.2 UJ 328 J 1560 J

31 U 35 U 35 U 37 U 36 U 36 U

0.99 U 13 J 26 J 1.8 U 2.7 J 21 J

5900 5230 J 5680 J 8950 J 5230 J 8890 J

11 J 10.4 7.3 2.8 1.7 8.1

9.5 12.3 10.9 9.2 J 6.8 149

2.7 J 3.6 3.6 3.4 2.4 J 5.9

10000 12200 9970 13400 J 8310 16100

7.8 141 75.6 7.7 J 32.1 1280

66 180 138 157 J 132 207

7.5 0.477 J 9.2 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.4E-02 0.0E+00 1.6E-02 1.6E-02 1.6E-02 0.0E+00 1.6E-02 1.6E-02

6.3E-04 0.0E+00 1.6E-02 3.3E-02 1.1E-03 0.0E+00 3.4E-03 2.7E-02

7.7E-02 0.0E+00 6.8E-02 7.4E-02 1.2E-01 0.0E+00 6.8E-02 1.2E-01

5.0E-01 0.0E+00 4.7E-01 3.3E-01 1.3E-01 0.0E+00 7.7E-02 3.7E-01

4.1E-02 0.0E+00 5.3E-02 4.7E-02 4.0E-02 0.0E+00 3.0E-02 6.5E-01

1.2E-01 0.0E+00 1.6E-01 1.6E-01 1.5E-01 0.0E+00 1.0E-01 2.6E-01

1.8E-01 0.0E+00 2.2E-01 1.8E-01 2.4E-01 0.0E+00 1.5E-01 2.9E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

3.7E-02 0.0E+00 1.0E-01 7.7E-02 8.7E-02 0.0E+00 7.3E-02 1.2E-01

1.0E-01 6.6E-03 0.0E+00 0.0E+00 0.0E+00 1.3E-01 0.0E+00 0.0E+00

1.1E+00 6.6E-03 1.1E+00 9.2E-01 7.8E-01 1.3E-01 5.2E-01 1.8E+00

1 1 2 1 11 2 1

0 0 00 0 0 0 0

SS SS SS SS SSSS SS SS

20110809 19981208 1998120820030725 20110809 19981208 19981208 19981209

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO

SB06007-NSO-120898-0 SB06012-NSO-120998-0 IOA-SS-EU39-0002 SB06004-NSO-120898-0 SB06005-NSO-120898-0SB06-351-NSO-072503 IOA-SS-EU38-0002 SB06006-NSO-120898-0

IOA-SS-EU39 SB06-004 SB06-005SB06-351 IOA-SS-EU38 SB06-006 SB06-007 SB06-012

EU38 EU38 EU39 EU39 EU39EU37 EU38 EU38

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 17 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

7970 J 85.4 J 69.3 J 129 J 81 J

46 7.4 U 8 U 710 7.6 U

10000 9200 11000 7600 6800

5.3 0.75 2.3 2.1 1.7

15 10 9.3 11 7.9

3.5 2.6 3.7 4 4.9

16000 11000 19000 16000 14000

550 503 456 100 J 7.1 J 16 35 20

210 J 130 J 240 J 310 J 390 J

15.2 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 4.1E-02 3.3E-03 3.6E-03 6.3E-01 3.4E-03

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 1.3E-01 1.2E-01 1.4E-01 9.9E-02 8.8E-02

0.0E+00 0.0E+00 0.0E+00 2.4E-01 3.4E-02 1.0E-01 9.5E-02 7.7E-02

0.0E+00 0.0E+00 0.0E+00 6.5E-02 4.3E-02 4.0E-02 4.8E-02 3.4E-02

0.0E+00 0.0E+00 0.0E+00 1.5E-01 1.1E-01 1.6E-01 1.7E-01 2.1E-01

0.0E+00 0.0E+00 0.0E+00 2.9E-01 2.0E-01 3.5E-01 2.9E-01 2.5E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 1.2E-01 7.2E-02 1.3E-01 1.7E-01 2.2E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E-01 0.0E+00

0.0E+00 0.0E+00 0.0E+00 1.0E+00 5.9E-01 9.3E-01 1.7E+00 8.9E-01

21 1 2 2 2 21

0 0 0 0 00 0 0

SSSS SS SS SS SS SSSS

20110810 20110810 20110810 20110810 2011081019981027 19981027 19981027

NORMALAVG DUP NORMAL NORMAL NORMAL NORMALORIG

SO SO SO SO SOSO SO SO

IOA-SS-EU44-0002SS06-020-NSO-102798-AVG SS06-020-NSO-102798-D IOA-SS-EU40-0002 IOA-SS-EU41-0002 IOA-SS-EU42-0002 IOA-SS-EU43-0002SS06-020-NSO-102798

IOA-SS-EU40 IOA-SS-EU41 IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44SS06-020 SS06-020 SS06-020

EU44EU39 EU39 EU40 EU41 EU42 EU43EU39

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.1

LOCATION-BY-LOCATION HAZARD INDICES - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 18 of 18

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
AROCLOR-1260 8.9E-04
HEPTACHLOR EPOXIDE 1.3E-03
ALUMINUM 1.3E-05
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05
LEAD 0.0E+00
MANGANESE 5.6E-04
TEQ HALFND 1.4E-02

Total

Red shading = total greater than 1

(using one significant figure).

469 J 63.6 J 65.2 J 66.8 J 19 UJ 32.2 J 19 UJ

61 5 J 4.28 J 7.1 U 7.6 U 8 J 7.4 U

8000 10000 10000 10000 7900 8500 6400

7.2 1.4 1.35 1.3 1.3 3.4 36

14 11 10.3 9.6 16 9.9 7.9

3.8 3.1 2.9 2.7 6.3 5.2 4

14000 13000 12000 11000 11000 20000 45000

320 33 28.5 24 10 8.1 16

220 J 160 J 145 J 130 J 220 J 310 J 280 J

3.15 J 2.5 J 1.84 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

5.4E-02 4.4E-03 3.8E-03 3.2E-03 3.4E-03 7.1E-03 3.3E-03

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.0E-01 1.3E-01 1.3E-01 1.3E-01 1.0E-01 1.1E-01 8.3E-02

3.3E-01 6.4E-02 6.1E-02 5.9E-02 5.9E-02 1.5E-01 1.6E+00

6.1E-02 4.8E-02 4.5E-02 4.2E-02 7.0E-02 4.3E-02 3.4E-02

1.7E-01 1.3E-01 1.3E-01 1.2E-01 2.7E-01 2.3E-01 1.7E-01

2.5E-01 2.4E-01 2.2E-01 2.0E-01 2.0E-01 3.6E-01 8.2E-01

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.2E-01 8.9E-02 8.1E-02 7.2E-02 1.2E-01 1.7E-01 1.6E-01

0.0E+00 4.4E-02 3.5E-02 2.6E-02 0.0E+00 0.0E+00 0.0E+00

1.1E+00 7.5E-01 7.0E-01 6.5E-01 8.3E-01 1.1E+00 2.9E+00

2 22 2 2 2 2

0 0 0 0 0 00

SS SSSS SS SS SS SS

20110810 20110810 20110810 20110810 20110810 2011081020110810

NORMAL NORMALNORMAL ORIG AVG DUP NORMAL

SO SO SO SO SO SOSO

IOA-SS-EU48-0002 IOA-SS-EU49-0002IOA-SS-EU45-0002 IOA-SS-EU46-0002 IOA-SS-EU46-0002-AVG IOA-SS-EU46-0002-D IOA-SS-EU47-0002

IOA-SS-EU46 IOA-SS-EU46 IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU45

EU48 EU49EU45 EU46 EU46 EU46 EU47

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 1 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG 445 J 373 J 301 J 94 UJ 164 J 227 J 360 U

AROCLOR-1260 UG/KG 27 J 17 J 7 J 7.3 U 9.5 J 7.3 J

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG 4400 4600 4800 5400 6600 4400

ARSENIC MG/KG 1.5 1.6 1.7 1 1.1 1.7 2

CHROMIUM MG/KG 5.5 5.6 5.7 5.9 15 7.4 7.8

COBALT MG/KG 3.2 3.15 3.1 2.8 3.5 2.9

IRON MG/KG 9800 10400 11000 9600 12000 11000

LEAD MG/KG 16 J 15 J 14 J 6 J 9 J 5.3 J 7.3

MANGANESE MG/KG 310 J 290 J 270 J 140 J 180 J 160 J

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08 3.0E-05 2.5E-05 2.0E-05 6.3E-06 1.1E-05 1.5E-05 1.2E-05

AROCLOR-1260 4.5E-09 1.2E-07 7.7E-08 3.2E-08 1.7E-08 4.3E-08 3.3E-08 0.0E+00

HEPTACHLOR EPOXIDE 1.9E-08 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

ALUMINUM 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

ARSENIC 2.6E-06 3.8E-06 4.1E-06 4.4E-06 2.6E-06 2.8E-06 4.4E-06 5.1E-06

CHROMIUM 3.4E-06 1.9E-05 1.9E-05 2.0E-05 2.0E-05 5.2E-05 2.6E-05 2.7E-05

COBALT 2.7E-09 8.6E-09 8.5E-09 8.4E-09 7.6E-09 9.5E-09 7.8E-09 0.0E+00

IRON 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

LEAD 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

MANGANESE 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

TEQ HALFND 2E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

Total 5.3E-05 4.8E-05 4.4E-05 2.9E-05 6.6E-05 4.5E-05 4.4E-05

Red shading = total greater than 1E-04

 (using one significant figure).

2 32 22 2 2

0 10 00 0 0

SS SSSS SSSS SS SS

20110809 1997031220110809 2011080920110809 20110809 20110809

NORMAL ORIGORIG DUPAVG NORMAL NORMAL

SO SOSO SOSO SO SO

IOA-SS-EU04-0002 B116-OSB1AAIOA-SS-EU01-0002 IOA-SS-EU01-0002-DIOA-SS-EU01-0002-AVG IOA-SS-EU02-0002 IOA-SS-EU03-0002

IOA-SS-EU04 B116-MW-01IOA-SS-EU01 IOA-SS-EU01IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03

EU04 EU05EU01 EU01EU01 EU02 EU03

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 2 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

1.8 1.6 0.98 1.29 1.6

6.45 5.1 7.2 7.95 8.7

7.5 7.7 6.3 10.6 4.6 4.9 5.2

1.2E-05 1.2E-05 1.1E-05 1.5E-05 1.2E-05 1.2E-05 1.2E-05

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

4.6E-06 4.1E-06 0.0E+00 0.0E+00 2.5E-06 3.3E-06 4.1E-06

2.2E-05 1.8E-05 0.0E+00 0.0E+00 2.5E-05 2.7E-05 3.0E-05

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

3.9E-05 3.4E-05 1.1E-05 1.5E-05 3.9E-05 4.3E-05 4.6E-05

3 3 3333 3

1 1 1111 1

SS SS SSSSSSSS SS

19970313 19970313 19970313199703131997031219970312 19970312

NORMAL ORIG DUPAVGDUPAVG NORMAL

SO SO SOSOSOSO SO

B116-OSB3AA B116-OSB4AA B116-OSB4AA-DB116-OSB4AA-AVGB116-OSB1AA-DB116-OSB1AA-AVG B116-OSB2AA

B116-MW-03 B116-MW-04 B116-MW-04B116-MW-04B116-MW-01B116-MW-01 B116-MW-02

EU05 EU05 EU05EU05EU05EU05 EU05

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 3 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

190 U 501 J 161 J 96.7 J

18 U 150 290 96 J 20 J 1800

0.83 U

7890 5500 7400 2800 J

2 0.89 2.4 5.2

8.5 6.9 9.5 5.8

5.4 U 2.7 5.5 1.9 U

9740 11000 17000 10000

12 16 J 11 J 6.8

113 170 J 330 J 68

1.32 J

6.3E-06 3.3E-05 1.1E-05 0.0E+00 0.0E+00 6.4E-06 0.0E+00

4.1E-08 6.8E-07 0.0E+00 1.3E-06 4.4E-07 9.1E-08 8.2E-06

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.8E-09 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

5.1E-06 2.3E-06 6.2E-06 0.0E+00 0.0E+00 1.3E-05 0.0E+00

2.9E-05 2.4E-05 3.3E-05 0.0E+00 0.0E+00 2.0E-05 0.0E+00

7.3E-09 7.3E-09 1.5E-08 0.0E+00 0.0E+00 2.6E-09 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 2.9E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00

4.1E-05 6.0E-05 5.0E-05 1.3E-06 4.4E-07 4.0E-05 8.2E-06

0.52 2 1.5 0.5 12

00 0 0.5 0 0.51

SSSS SS SS SS SSSS

2002110420110809 20110809 20031015 20021104 2002110419990614

NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL

SOSO SO SO SO SOSO

SB07-308-NSO-1104025IOA-SS-EU06-0002 IOA-SS-EU07-0002 SB07-339-NSO-101503 SB07-307-NSO-1104025 SB07-307-NSO-1104020B14SB09AA

SB07-308IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307B14-SB-09

EU08EU06 EU07 EU07 EU08 EU08EU05

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 4 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

52.3 J 621 J

160 250 220 170 11 J 31

0.85 U 0.84 U

7500 J 8100 J

3.4 2.9 4.5

12 11 5.5

7.4 6.3 J

15000 15000

40 25 6

350 370

3.5E-06 0.0E+00 4.1E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00

7.3E-07 1.1E-06 1.0E-06 0.0E+00 7.7E-07 5.0E-08 1.4E-07

8.0E-09 0.0E+00 7.9E-09 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

8.7E-06 0.0E+00 7.4E-06 1.2E-05 0.0E+00 0.0E+00 0.0E+00

4.1E-05 0.0E+00 3.8E-05 1.9E-05 0.0E+00 0.0E+00 0.0E+00

2.0E-08 0.0E+00 1.7E-08 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

5.4E-05 1.1E-06 8.8E-05 3.1E-05 7.7E-07 5.0E-08 1.4E-07

1 1 21 0.5 1 1

0.5 0 10.5 0 0.5 0.5

SS SS SSSS SS SS SS

20021104 20030716 2003071620021104 20021104 20021104 20030716

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO

SB07-310-NSO-1104020 SB07-330-NSO-0716030 SB07-330-NSO-0716031SB07-308-NSO-1104020 SB07-309-NSO-1104025 SB07-309-NSO-1104020 SB07-310-NSO-0716030

SB07-310 SB07-330 SB07-330SB07-308 SB07-309 SB07-309 SB07-310

EU08 EU08 EU08EU08 EU08 EU08 EU08

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 5 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

346 J 360 U 410 U

18 J 26 U 4.1 J 470 12000

5600

1.4

8.1

2.8

11000

36 J 9

180 J

13.4 J

0.0E+00 0.0E+00 0.0E+00 2.3E-05 1.2E-05 1.4E-05 0.0E+00

8.2E-08 5.9E-08 1.9E-08 2.1E-06 0.0E+00 0.0E+00 5.5E-05

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 3.6E-06 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 2.8E-05 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 7.6E-09 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 3.0E-06 0.0E+00 0.0E+00 0.0E+00

8.2E-08 5.9E-08 1.9E-08 6.0E-05 1.2E-05 1.4E-05 5.5E-05

1.5 2 3 2 21 2

0.5 0 1 1 00 1

SS SS SS SS SSSS SS

20031015 20110809 19970313 19990614 2011081020030716 20030716

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SOSO SO

SB07-340-NSO-101503 IOA-SS-EU09-0002 B116-OSB5AA B14SB08AA IOA-SS-EU10-0002SB07-331-NSO-0716030 SB07-331-NSO-0716031

SB07-340 IOA-SS-EU09 B116-MW-05 B14-SB-08 IOA-SS-EU10SB07-331 SB07-331

EU08 EU09 EU10 EU10 EU10EU08 EU08

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 6 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

79.9 J 185 J 257 J 391

440 J 7.2 U 18 J 170

4 J

6900 J 7600 6600 4900

3.4 1.2 1.3 1.9

11 9.2 8.6 6.3

6 3.9 1.4 2.5

10000 J 13000 6100 11000

23 11 27 J 13 J

210 220 J 75 J 150 J

6 J 3.92 J 3.72 J

5.3E-06 1.2E-05 1.7E-05 0.0E+00 2.6E-05 0.0E+00 0.0E+00

2.0E-06 1.6E-08 8.2E-08 0.0E+00 7.7E-07 0.0E+00 0.0E+00

7.5E-08 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

8.7E-06 3.1E-06 3.3E-06 4.9E-06 0.0E+00 0.0E+00 0.0E+00

3.8E-05 3.2E-05 3.0E-05 2.2E-05 0.0E+00 0.0E+00 0.0E+00

1.6E-08 1.1E-08 3.8E-09 6.8E-09 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 1.3E-06 0.0E+00 0.0E+00 8.7E-07 8.3E-07

5.4E-05 4.7E-05 5.2E-05 2.7E-05 2.7E-05 8.7E-07 8.3E-07

2 21 2 2 2 1

0 00 0 0 0 0.5

SS SSSS SS SS SS SS

20110809 2011080920010515 20110811 20110809 20110809 20021104

ORIG AVGNORMAL NORMAL NORMAL NORMAL NORMAL

SO SOSO SO SO SO SO

IOA-SS-EU15-0002 IOA-SS-EU15-0002-AVGSB11-201-NSO-0515010 IOA-SS-EU12-0002 IOA-SS-EU13-0002 IOA-SS-EU14-0002 SB07-312-NSO-1104020

IOA-SS-EU15 IOA-SS-EU15SB11-201 IOA-SS-EU12 IOA-SS-EU13 IOA-SS-EU14 SB07-312

EU15 EU15EU11 EU12 EU13 EU14 EU14

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 7 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

136 J 114 J 92.8 J 83.6 J

17 J 230 215 200 170 49

0.85 U 0.85 U 0.82 U

4900 J 4450 J 4000 J 2600 J

3.7 4.6 5.5 5.2

9.6 8.85 8.1 6

2.8 J 2 J 2.4 U 1.7 U

9600 10300 11000 8800

45 36 27 6.4

100 97 94 60

3.53 J

0.0E+00 0.0E+00 9.1E-06 7.6E-06 6.2E-06 0.0E+00 5.6E-06

0.0E+00 7.7E-08 1.0E-06 9.8E-07 9.1E-07 7.7E-07 2.2E-07

0.0E+00 0.0E+00 8.0E-09 8.0E-09 0.0E+00 0.0E+00 7.7E-09

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 9.5E-06 1.2E-05 1.4E-05 0.0E+00 1.3E-05

0.0E+00 0.0E+00 3.3E-05 3.1E-05 2.8E-05 0.0E+00 2.1E-05

0.0E+00 0.0E+00 7.6E-09 5.4E-09 3.2E-09 0.0E+00 2.3E-09

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

7.8E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

7.8E-07 7.7E-08 5.3E-05 5.1E-05 4.9E-05 7.7E-07 4.0E-05

11 0.5 12 0.5 1

0.50.5 0 0.50 0 0.5

SSSS SS SSSS SS SS

2002110420021104 20021104 2002110420110809 20021104 20021104

DUPAVG NORMAL NORMALDUP NORMAL ORIG

SOSO SO SOSO SO SO

SB07-305-NSO-1104020-DSB07-305-NSO-1104020-AVG SB07-306-NSO-1104025 SB07-306-NSO-1104020IOA-SS-EU15-0002-D SB07-305-NSO-1104025 SB07-305-NSO-1104020

SB07-305SB07-305 SB07-306 SB07-306IOA-SS-EU15 SB07-305 SB07-305

EU15EU15 EU15 EU15EU15 EU15 EU15

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 8 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

124

1000 J 1500 12 J 2900 14 J 72 500

8.3E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

4.5E-06 6.8E-06 5.5E-08 1.3E-05 6.4E-08 3.3E-07 2.3E-06

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.3E-05 6.8E-06 5.5E-08 1.3E-05 6.4E-08 3.3E-07 2.3E-06

21.5 2 1.5 2 11

11 1.5 1 1.5 00.5

SSSS SS SS SS SSSS

2003071620030716 20030716 20030716 20030716 2003071620021104

NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL

SOSO SO SO SO SOSO

SB07-328-NSO-0716031SB07-326-NSO-0716031 SB07-326-NSO-0716032 SB07-327-NSO-0716031 SB07-327-NSO-0716032 SB07-328-NSO-0716030SB07-311-NSO-1104020

SB07-328SB07-326 SB07-326 SB07-327 SB07-327 SB07-328SB07-311

EU15EU15 EU15 EU15 EU15 EU15EU15

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 9 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

495 J 318 J

1200 600 28 U 330 24 J 300 1800

10000 6100

1.3 1.2

13 12

2.8 2.8

9900 15000

56 J 69 J

160 J 390 J

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E-05 2.1E-05

5.5E-06 2.7E-06 6.4E-08 1.5E-06 1.1E-07 1.4E-06 8.2E-06

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E-06 3.1E-06

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.5E-05 4.1E-05

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.6E-09 7.6E-09

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

5.5E-06 2.7E-06 6.4E-08 1.5E-06 1.1E-07 8.3E-05 7.4E-05

1.5 2 21 2 1.5 1.5

0.5 0 00 1 1 0.5

SS SS SSSS SS SS SS

20031015 20110810 2011081020030716 20030716 20031015 20031015

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO

SB07-338-NSO-101503 IOA-SS-EU16-0002 IOA-SS-EU17-0002SB07-329-NSO-0716030 SB07-329-NSO-0716031 SB07-336-NSO-101503 SB07-337-NSO-101503

SB07-338 IOA-SS-EU16 IOA-SS-EU17SB07-329 SB07-329 SB07-336 SB07-337

EU15 EU16 EU17EU15 EU15 EU15 EU15

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 10 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

87.7 J 78.4 J 58.1 J 61.8 J

480 J 120 7.4 U 7.6 U 10 J

8.4 J

5110 J 7400 5280 J 6620 J

2.1 5.9 1.8 J 1.9 J

7.7 8.9 6.1 J 7.2 J

2.2 J 3.9 4.6 4

9160 J 10000 11500 J 10700 J

17.3 J 27 8 J 16.5 J

96.7 J 180 J 357 J 191 J

5.8E-06 0.0E+00 5.2E-06 3.9E-06 0.0E+00 4.1E-06 0.0E+00

2.2E-06 5.5E-07 1.7E-08 0.0E+00 1.7E-08 0.0E+00 4.5E-08

1.6E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

5.4E-06 0.0E+00 1.5E-05 4.6E-06 0.0E+00 4.9E-06 0.0E+00

2.7E-05 0.0E+00 3.1E-05 2.1E-05 0.0E+00 2.5E-05 0.0E+00

5.9E-09 0.0E+00 1.1E-08 1.2E-08 0.0E+00 1.1E-08 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

4.0E-05 5.5E-07 5.1E-05 3.0E-05 1.7E-08 3.4E-05 4.5E-08

2 1 2 1 21 1

0 0 0 0 00 0

SS SS SS SS SSSS SS

20110811 19981216 20110811 19981216 2011081119981221 20010515

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SOSO SO

IOA-SS-EU19-0002 SB09007-NSO-121698-0 IOA-SS-EU21-0002 SB09008-NSO-121698-0 IOA-SS-EU22-0002MW11131-NSO-122198-0 SB11-205-NSO-0515010

IOA-SS-EU19 SB09-007 IOA-SS-EU21 SB09-008 IOA-SS-EU22MW11-131 SB11-205

EU19 EU20 EU21 EU21 EU22EU18 EU18

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 11 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

15 J 186 J 260 U 268 J 350 U 246 J 480 J

8 J 31 J 35 U

0.81 U 6.2 J

7330 J 6800 5600 7620 J

1.9 J 2.2 3 J 3 J

8 7.5 6.8 12

3.4 3.4 3.9 J 4.5

11900 J 12000 11000 13200 J

29.8 J 26 10 28.9

185 J 150 J 210 156 J

0.612 6.85 R

1.0E-06 1.2E-05 8.7E-06 1.8E-05 1.2E-05 1.6E-05 3.2E-05

0.0E+00 3.6E-08 1.4E-07 0.0E+00 0.0E+00 0.0E+00 8.0E-08

0.0E+00 0.0E+00 7.6E-09 0.0E+00 0.0E+00 0.0E+00 1.2E-07

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

4.9E-06 5.6E-06 7.7E-06 0.0E+00 0.0E+00 0.0E+00 7.7E-06

2.8E-05 2.6E-05 2.3E-05 0.0E+00 0.0E+00 0.0E+00 4.1E-05

9.2E-09 9.2E-09 1.1E-08 0.0E+00 0.0E+00 0.0E+00 1.2E-08

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 1.4E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00

3.3E-05 4.4E-05 4.0E-05 1.8E-05 1.2E-05 1.6E-05 8.1E-05

2.2 11 2 1 3 3

1 00 0 0 1 1

SS SSSS SS SS SS SS

19960802 1998120919981216 20110810 20030725 19960730 19960731

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SO SOSO SO SO SO SO

B8-8SB4AA SB06010-NSO-120998-0SB09009-NSO-121698-0 IOA-SS-EU23-0002 SB06-343-NSO-072503 B8-8SB2AA B8-8SB3AA

B8-MW-04 SB06-010SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02 B8-MW-03

EU26 EU26EU22 EU23 EU24 EU26 EU26

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 12 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

89.5 J 390 U 520 U 22 U 21 U

34 U 7.3 U

1.7 U

7100 J 7100

2.1 2.1

9.1 J 9.4

4.6 4.4

13100 J 14000

8.7 J 25 J

233 J 140 J

1.65 5.44 2.98 J

6.0E-06 0.0E+00 1.3E-05 1.7E-05 0.0E+00 7.3E-07 7.0E-07

7.7E-08 0.0E+00 0.0E+00 0.0E+00 1.7E-08 0.0E+00 0.0E+00

1.6E-08 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

5.4E-06 0.0E+00 0.0E+00 0.0E+00 5.4E-06 0.0E+00 0.0E+00

3.1E-05 0.0E+00 0.0E+00 0.0E+00 3.2E-05 0.0E+00 0.0E+00

1.2E-08 0.0E+00 0.0E+00 0.0E+00 1.2E-08 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

3.7E-07 1.2E-06 0.0E+00 0.0E+00 6.6E-07 0.0E+00 0.0E+00

4.3E-05 1.2E-06 1.3E-05 1.7E-05 3.8E-05 7.3E-07 7.0E-07

3 2 1 11 1 3

1 0 0 00 0 1

SS SS SS SSSS SS SS

19960805 20110810 20040311 2004031119981209 20030716 19960805

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

SO SO SO SOSO SO SO

B8-8SB6AA IOA-SS-EU27-0002 S1SWE S1SWNSB06011-NSO-120998-0 SB06-304-NSO-0716030 B8-8SB5AA

B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWNSB06-011 SB06-304 B8-MW-05

EU27 EU27 EU28 EU28EU26 EU26 EU27

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 13 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

22 U 75.2 J 141 J 206 J 22.5 J 46.1 J 40.7 J

7.3E-07 5.0E-06 9.4E-06 1.4E-05 1.5E-06 3.1E-06 2.7E-06

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

7.3E-07 5.0E-06 9.4E-06 1.4E-05 1.5E-06 3.1E-06 2.7E-06

11 11 1 11

00 00 0 00

SSSS SSSS SS SSSS

2004092920040311 2004031120040311 20040311 2004031120040311

ORIGORIG DUPAVG NORMAL NORMALNORMAL

SOSO SOSO SO SOSO

NAS-AOC13-SW01S2SWE S2SWE-DS2SWE-AVG S2SWN S2SWWS1SWW

AOC13-SW01AOC13-S2-SWE AOC13-S2-SWEAOC13-S2-SWE AOC13-S2-SWN AOC13-S2-SWWAOC13-S1-SWW

EU28EU28 EU28EU28 EU28 EU28EU28

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 14 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

92.4 J 144 J 23 U 21 U 413 6710 J

34 U

63 J

4740 J

2.6

11.9

3.4

11100

90.7

209

3.85 J

6.2E-06 9.6E-06 7.7E-07 7.0E-07 2.8E-05 0.0E+00 4.5E-04

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.7E-08

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E-06

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.7E-06

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.1E-05

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.2E-09

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E-07 0.0E+00

6.2E-06 9.6E-06 7.7E-07 7.0E-07 2.8E-05 8.6E-07 5.0E-04

1 2 111 1 1

0 0 000 0 0

SS SS SSSSSS SS SS

20040930 20110809 199812082004092920040929 20040929 20040930

NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL

SO SO SOSOSO SO SO

NAS-AOC13-SW04 IOA-SS-EU28-0002 SB06001-NSO-120898-0NAS-AOC13-SW01-DNAS-AOC13-SW01-AVG NAS-AOC13-SW02 NAS-AOC13-SW03

AOC13-SW04 IOA-SS-EU28 SB06-001AOC13-SW01AOC13-SW01 AOC13-SW02 AOC13-SW03

EU28 EU28 EU28EU28EU28 EU28 EU28

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 15 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

15600 J 1880 J 1920 J 1960 J 154 J 95 UJ 47.4 J

35 U 59 61 63 86 150 7.4 U

200 J

5230 J 7800 6900 6000 13000 7000 4800

4.1 6.4 5.7 5 1.5 2.2 1.1

18.7 14 12 10 17 10 6.2

4 3 2.55 2.1 3.9 4.1 3.7

13200 21000 19000 17000 16000 18000 8800

114 20 J 16 J 12 J 9.3 J 10 J 7.1

294 100 J 92 J 84 J 200 J 440 J 210 J

1.0E-03 1.3E-04 1.3E-04 1.3E-04 1.0E-05 6.3E-06 3.2E-06

8.0E-08 2.7E-07 2.8E-07 2.9E-07 3.9E-07 6.8E-07 1.7E-08

3.8E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.1E-05 1.6E-05 1.5E-05 1.3E-05 3.8E-06 5.6E-06 2.8E-06

6.4E-05 4.8E-05 4.1E-05 3.4E-05 5.9E-05 3.4E-05 2.1E-05

1.1E-08 8.1E-09 6.9E-09 5.7E-09 1.1E-08 1.1E-08 1.0E-08

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.1E-03 1.9E-04 1.8E-04 1.8E-04 7.3E-05 4.7E-05 2.7E-05

22 2 2 21 2

00 0 0 00 0

SSSS SS SS SSSS SS

2011081020110810 20110810 20110810 2011081119981208 20110810

DUPAVG NORMAL NORMAL ORIGNORMAL ORIG

SOSO SO SO SOSO SO

IOA-SS-EU29-0002-DIOA-SS-EU29-0002-AVG IOA-SS-EU30-0002 IOA-SS-EU31-0002 IOA-SS-EU32-0002SB06002-NSO-120898-0 IOA-SS-EU29-0002

IOA-SS-EU29IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31 IOA-SS-EU32SB06-002 IOA-SS-EU29

EU29EU29 EU30 EU31 EU32EU28 EU29

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 16 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

43.8 J 40.2 J 75.1 J 85.9 J 30.5 J 648 J

7.55 U 7.7 U 7.1 U 7.8 U 7.1 U 7.6 U

4650 4500 7100 7600 6500 9400

1.15 1.2 1.7 1.6 1.2 2.3

5.7 5.2 7 8.2 9 15

3.65 3.6 4.3 5.6 3.6 4.9

8450 8100 15000 22000 12000 18000

6.8 6.5 10 9.9 8.2 32

220 J 230 J 240 J 380 J 200 J 350 J

2.67 J 1.65 J

2.9E-06 2.7E-06 5.0E-06 5.7E-06 2.0E-06 4.3E-05 0.0E+00

1.7E-08 1.8E-08 1.6E-08 1.8E-08 1.6E-08 1.7E-08 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

2.9E-06 3.1E-06 4.4E-06 4.1E-06 3.1E-06 5.9E-06 0.0E+00

2.0E-05 1.8E-05 2.4E-05 2.8E-05 3.1E-05 5.2E-05 0.0E+00

9.9E-09 9.7E-09 1.2E-08 1.5E-08 9.7E-09 1.3E-08 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.9E-07 3.7E-07

2.6E-05 2.4E-05 3.4E-05 3.8E-05 3.6E-05 1.0E-04 3.7E-07

2 222 2 2 2

0 000 0 0 0

SS SSSSSS SS SS SS

20110810 201108092011081120110811 20110810 20110810 20110810

NORMAL NORMALDUPAVG NORMAL NORMAL NORMAL

SO SOSOSO SO SO SO

IOA-SS-EU36-0002 IOA-SS-EU37-0002IOA-SS-EU32-0002-DIOA-SS-EU32-0002-AVG IOA-SS-EU33-0002 IOA-SS-EU34-0002 IOA-SS-EU35-0002

IOA-SS-EU36 IOA-SS-EU37IOA-SS-EU32IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34 IOA-SS-EU35

EU36 EU37EU32EU32 EU33 EU34 EU35

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 17 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

1800 U 311 J 602 J 893 J 224 J 300 U

35 U 35 U 35.5 U 36 U 36 U 31 U

1.7 U 9.6 J 8.7 J 7.8 J 12 J 0.99 U

7380 J 6960 J 6620 J 6280 J 4470 J 5900

4.4 J 3.1 3.85 4.6 0.81 J 11 J

10.6 11.8 11.1 10.4 7.6 9.5

3.6 3.8 3.55 3.3 4 2.7 J

14700 12100 11600 11100 6660 10000

8.5 J 62.9 60.2 57.5 11.7 7.8

150 J 127 135 143 92.5 J 66

7.5 0.477 J

6.0E-05 2.1E-05 4.0E-05 6.0E-05 1.5E-05 1.0E-05 0.0E+00

8.0E-08 8.0E-08 8.1E-08 8.2E-08 8.2E-08 7.0E-08 0.0E+00

1.6E-08 1.8E-07 1.6E-07 1.5E-07 2.3E-07 9.3E-09 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.1E-05 7.9E-06 9.9E-06 1.2E-05 2.1E-06 2.8E-05 0.0E+00

3.7E-05 4.1E-05 3.8E-05 3.6E-05 2.6E-05 3.3E-05 0.0E+00

9.7E-09 1.0E-08 9.6E-09 8.9E-09 1.1E-08 7.3E-09 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E-06 1.1E-07

1.1E-04 7.0E-05 8.9E-05 1.1E-04 4.4E-05 7.3E-05 1.1E-07

1 1 1 21 1 1

0 0 0 00 0 0

SS SS SS SSSS SS SS

19981208 19981208 20030725 2011080919981124 19981208 19981208

AVG NORMAL NORMAL NORMALNORMAL ORIG DUP

SO SO SO SOSO SO SO

SB06008-NSO-120898-0-AVG SB06009-NSO-120898-0 SB06-351-NSO-072503 IOA-SS-EU38-0002MW06013-NSO-112498-0 SB06008-NSO-120898-0 SB06008-NSO-120898-0-D

SB06-008 SB06-009 SB06-351 IOA-SS-EU38MW06-013 SB06-008 SB06-008

EU37 EU37 EU37 EU38EU37 EU37 EU37

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 18 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

3530 J 1220 J 2.2 UJ 328 J 1560 J

35 U 35 U 37 U 36 U 36 U

13 J 26 J 1.8 U 2.7 J 21 J

5230 J 5680 J 8950 J 5230 J 8890 J

10.4 7.3 2.8 1.7 8.1

12.3 10.9 9.2 J 6.8 149

3.6 3.6 3.4 2.4 J 5.9

12200 9970 13400 J 8310 16100

141 75.6 7.7 J 32.1 1280 550

180 138 157 J 132 207

9.2 J

2.4E-04 8.1E-05 1.5E-07 0.0E+00 2.2E-05 1.0E-04 0.0E+00

8.0E-08 8.0E-08 8.4E-08 0.0E+00 8.2E-08 8.2E-08 0.0E+00

2.5E-07 4.9E-07 1.7E-08 0.0E+00 5.1E-08 4.0E-07 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

2.7E-05 1.9E-05 7.2E-06 0.0E+00 4.4E-06 2.1E-05 0.0E+00

4.2E-05 3.8E-05 3.2E-05 0.0E+00 2.3E-05 5.1E-04 0.0E+00

9.7E-09 9.7E-09 9.2E-09 0.0E+00 6.5E-09 1.6E-08 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 2.0E-06 0.0E+00 0.0E+00 0.0E+00

3.0E-04 1.4E-04 3.9E-05 2.0E-06 5.0E-05 6.4E-04 0.0E+00

11 1 2 1 11

00 0 0 0 00

SSSS SS SS SS SSSS

1998102719981208 19981209 20110809 19981208 1998120819981208

ORIGNORMAL NORMAL NORMAL NORMAL NORMALNORMAL

SOSO SO SO SO SOSO

SS06-020-NSO-102798SB06007-NSO-120898-0 SB06012-NSO-120998-0 IOA-SS-EU39-0002 SB06004-NSO-120898-0 SB06005-NSO-120898-0SB06006-NSO-120898-0

SS06-020SB06-007 SB06-012 IOA-SS-EU39 SB06-004 SB06-005SB06-006

EU39EU38 EU38 EU39 EU39 EU39EU38

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 19 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

7970 J 85.4 J 69.3 J 129 J 81 J

46 7.4 U 8 U 710 7.6 U

10000 9200 11000 7600 6800

5.3 0.75 2.3 2.1 1.7

15 10 9.3 11 7.9

3.5 2.6 3.7 4 4.9

16000 11000 19000 16000 14000

503 456 100 J 7.1 J 16 35 20

210 J 130 J 240 J 310 J 390 J

15.2 J

0.0E+00 0.0E+00 5.3E-04 5.7E-06 4.6E-06 8.6E-06 5.4E-06

0.0E+00 0.0E+00 2.1E-07 1.7E-08 1.8E-08 3.2E-06 1.7E-08

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 1.4E-05 1.9E-06 5.9E-06 5.4E-06 4.4E-06

0.0E+00 0.0E+00 5.2E-05 3.4E-05 3.2E-05 3.8E-05 2.7E-05

0.0E+00 0.0E+00 9.5E-09 7.0E-09 1.0E-08 1.1E-08 1.3E-08

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.4E-06 0.0E+00

0.0E+00 0.0E+00 6.0E-04 4.2E-05 4.3E-05 5.9E-05 3.7E-05

2 2 211 2 2

0 0 000 0 0

SS SS SSSSSS SS SS

20110810 20110810 201108101998102719981027 20110810 20110810

NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL

SO SO SOSOSO SO SO

IOA-SS-EU42-0002 IOA-SS-EU43-0002 IOA-SS-EU44-0002SS06-020-NSO-102798-DSS06-020-NSO-102798-AVG IOA-SS-EU40-0002 IOA-SS-EU41-0002

IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44SS06-020SS06-020 IOA-SS-EU40 IOA-SS-EU41

EU42 EU43 EU44EU39EU39 EU40 EU41

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.2

LOCATION-BY-LOCATION CANCER RISKS - SURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 20 of 20

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

AROCLOR-1260 UG/KG

HEPTACHLOR EPOXIDE UG/KG

ALUMINUM MG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

LEAD MG/KG

MANGANESE MG/KG

TEQ HALFND NG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.7E-08

AROCLOR-1260 4.5E-09

HEPTACHLOR EPOXIDE 1.9E-08

ALUMINUM 0

ARSENIC 2.6E-06

CHROMIUM 3.4E-06

COBALT 2.7E-09

IRON 0

LEAD 0

MANGANESE 0

TEQ HALFND 2E-07

Total

Red shading = total greater than 1E-04

 (using one significant figure).

469 J 63.6 J 65.2 J 66.8 J 19 UJ 32.2 J 19 UJ

61 5 J 4.28 J 7.1 U 7.6 U 8 J 7.4 U

8000 10000 10000 10000 7900 8500 6400

7.2 1.4 1.35 1.3 1.3 3.4 36

14 11 10.3 9.6 16 9.9 7.9

3.8 3.1 2.9 2.7 6.3 5.2 4

14000 13000 12000 11000 11000 20000 45000

320 33 28.5 24 10 8.1 16

220 J 160 J 145 J 130 J 220 J 310 J 280 J

3.15 J 2.5 J 1.84 J

3.1E-05 4.2E-06 4.3E-06 4.5E-06 1.3E-06 2.1E-06 1.3E-06

2.8E-07 2.3E-08 1.9E-08 1.6E-08 1.7E-08 3.6E-08 1.7E-08

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1.8E-05 3.6E-06 3.5E-06 3.3E-06 3.3E-06 8.7E-06 9.2E-05

4.8E-05 3.8E-05 3.6E-05 3.3E-05 5.5E-05 3.4E-05 2.7E-05

1.0E-08 8.4E-09 7.8E-09 7.3E-09 1.7E-08 1.4E-08 1.1E-08

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.0E+00 7.0E-07 5.6E-07 4.1E-07 0.0E+00 0.0E+00 0.0E+00

9.8E-05 4.6E-05 4.4E-05 4.1E-05 6.0E-05 4.5E-05 1.2E-04

22 2 2 22 2

00 0 0 00 0

SSSS SS SS SSSS SS

2011081020110810 20110810 20110810 2011081020110810 20110810

DUPAVG NORMAL NORMAL NORMALNORMAL ORIG

SOSO SO SO SOSO SO

IOA-SS-EU46-0002-DIOA-SS-EU46-0002-AVG IOA-SS-EU47-0002 IOA-SS-EU48-0002 IOA-SS-EU49-0002IOA-SS-EU45-0002 IOA-SS-EU46-0002

IOA-SS-EU46IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU45 IOA-SS-EU46

EU46EU46 EU47 EU48 EU49EU45 EU46

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.3

LOCATION-BY-LOCATION HAZARD INDICES - SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 1 of 2

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG 584 J 30.6 J 17 UJ 244 J 152 J 136 J

ARSENIC MG/KG 1.9 1.7 1.7 2.3 1.5 1.5

CHROMIUM MG/KG 10 11 9.7 8.9 9.2 8.25

COBALT MG/KG 4.3 4.7 3.9 4.7 6.8 6.7

IRON MG/KG 13000 14000 18000 11000 14000 14000

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

ARSENIC 4.5E-02 8.6E-02 7.7E-02 7.7E-02 1.0E-01 6.8E-02 6.8E-02

CHROMIUM 4.3E-03 4.3E-02 4.8E-02 4.2E-02 3.9E-02 4.0E-02 3.6E-02

COBALT 4.3E-02 1.9E-01 2.0E-01 1.7E-01 2.0E-01 3.0E-01 2.9E-01

IRON 1.8E-05 2.4E-01 2.5E-01 3.3E-01 2.0E-01 2.5E-01 2.5E-01

Total 5.5E-01 5.8E-01 6.2E-01 5.5E-01 6.6E-01 6.5E-01

Red shading = total greater than 1

  (using one significant figure).

RIA33RIA33 RIA33 RIA33 RIA33 RIA33

IOA-RIA33-SB02 IOA-RIA33-SB04 IOA-RIA33-SB08 IOA-RIA33-SB10 IOA-RIA33-SB14

IOA-SO-RIA33-SB14-0507-AVG

IOA-RIA33-SB14

IOA-SO-RIA33-SB02-0507 IOA-SO-RIA33-SB04-0305 IOA-SO-RIA33-SB08-0305 IOA-SO-RIA33-SB10-0305 IOA-SO-RIA33-SB14-0507

SO SO SO SO SO

AVG

SO

NORMAL NORMAL NORMAL NORMAL ORIG

20110815 20110815 20110815 20110815 20110815

SB

20110815

SB SB SB SB SB

5 3 3 3 5 5

7 5 5 5 7 7

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.3

LOCATION-BY-LOCATION HAZARD INDICES - SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 2 of 2

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

Child Residents Unit Risk

BAP EQUIVALENT-HALFND 0.0E+00
ARSENIC 4.5E-02
CHROMIUM 4.3E-03
COBALT 4.3E-02
IRON 1.8E-05

Total

Red shading = total greater than 1

  (using one significant figure).

121 J 19 UJ 20 UJ 18 UJ 19 UJ

1.5 0.22 J 0.18 J 0.57 0.13 J

7.3 4.7 6.3 6.2 5.5

6.6 1.9 2.3 2.6 2.6

14000 4900 6000 7100 6000

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

6.8E-02 1.0E-02 8.2E-03 2.6E-02 5.9E-03

3.2E-02 2.0E-02 2.7E-02 2.7E-02 2.4E-02

2.9E-01 8.3E-02 1.0E-01 1.1E-01 1.1E-01

2.5E-01 8.9E-02 1.1E-01 1.3E-01 1.1E-01

6.4E-01 2.0E-01 2.4E-01 3.0E-01 2.5E-01

IOA-RIA82-SB03A IOA-RIA82-SB04A

RIA33 RIA82 RIA82 RIA82 RIA82

IOA-RIA33-SB14 IOA-RIA82-SB01A IOA-RIA82-SB02A

SO SO

IOA-SO-RIA33-SB14-0507-D IOA-SO-RIA82-01A-0608 IOA-SO-RIA82-02A-0608 IOA-SO-RIA82-03A-0608 IOA-SO-RIA82-04A-0608

SO SO SO

20110811 20110811

DUP NORMAL NORMAL NORMAL NORMAL

20110815 20110809 20110811

6 6

SB SB SB SB SB

5 6 6

7 8 8 8 8

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.4

LOCATION-BY-LOCATION CANCER RISKS - SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 1 of 2

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG 584 J 30.6 J 17 UJ 244 J 152 J 136 J

ARSENIC MG/KG 1.9 1.7 1.7 2.3 1.5 1.5

CHROMIUM MG/KG 10 11 9.7 8.9 9.2 8.25

COBALT MG/KG 4.3 4.7 3.9 4.7 6.8 6.7

IRON MG/KG 13000 14000 18000 11000 14000 14000

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.66667E-08 3.9E-05 2.0E-06 1.1E-06 1.6E-05 1.0E-05 9.1E-06

ARSENIC 2.5641E-06 4.9E-06 4.4E-06 4.4E-06 5.9E-06 3.8E-06 3.8E-06

CHROMIUM 3.44828E-06 3.4E-05 3.8E-05 3.3E-05 3.1E-05 3.2E-05 2.8E-05

COBALT 2.7027E-09 1.2E-08 1.3E-08 1.1E-08 1.3E-08 1.8E-08 1.8E-08

IRON 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

Total 7.8E-05 4.4E-05 3.9E-05 5.3E-05 4.6E-05 4.1E-05

Red shading = total greater than 1E-04

  (using one significant figure).

RIA33 RIA33 RIA33 RIA33 RIA33

IOA-RIA33-SB02 IOA-RIA33-SB04 IOA-RIA33-SB08 IOA-RIA33-SB10 IOA-RIA33-SB14 IOA-RIA33-SB14

RIA33

IOA-SO-RIA33-SB02-0507 IOA-SO-RIA33-SB04-0305 IOA-SO-RIA33-SB08-0305 IOA-SO-RIA33-SB10-0305 IOA-SO-RIA33-SB14-0507

SO SO SO SO SO SO

IOA-SO-RIA33-SB14-0507-AVG

NORMAL NORMAL NORMAL NORMAL ORIG

20110815 20110815 20110815 20110815 20110815 20110815

AVG

SB SB SB SB SB

5 3 3 3 5 5

SB

7 5 5 5 7 7

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



TABLE D-4.4

LOCATION-BY-LOCATION CANCER RISKS - SUBSURFACE SOIL

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 2 of 2

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

BAP EQUIVALENT-HALFND UG/KG

ARSENIC MG/KG

CHROMIUM MG/KG

COBALT MG/KG

IRON MG/KG

Lifelong Residents Unit Risk

BAP EQUIVALENT-HALFND 6.66667E-08

ARSENIC 2.5641E-06

CHROMIUM 3.44828E-06

COBALT 2.7027E-09

IRON 0

Total

Red shading = total greater than 1E-04

  (using one significant figure).

121 J 19 UJ 20 UJ 18 UJ 19 UJ

1.5 0.22 J 0.18 J 0.57 0.13 J

7.3 4.7 6.3 6.2 5.5

6.6 1.9 2.3 2.6 2.6

14000 4900 6000 7100 6000

8.1E-06 1.3E-06 1.3E-06 1.2E-06 1.3E-06

3.8E-06 5.6E-07 4.6E-07 1.5E-06 3.3E-07

2.5E-05 1.6E-05 2.2E-05 2.1E-05 1.9E-05

1.8E-08 5.1E-09 6.2E-09 7.0E-09 7.0E-09

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

3.7E-05 1.8E-05 2.4E-05 2.4E-05 2.1E-05

RIA82 RIA82

IOA-RIA33-SB14 IOA-RIA82-SB01A IOA-RIA82-SB02A IOA-RIA82-SB03A IOA-RIA82-SB04A

RIA33 RIA82 RIA82

IOA-SO-RIA82-03A-0608 IOA-SO-RIA82-04A-0608

SO SO SO SO SO

IOA-SO-RIA33-SB14-0507-D IOA-SO-RIA82-01A-0608 IOA-SO-RIA82-02A-0608

NORMAL NORMAL

20110815 20110809 20110811 20110811 20110811

DUP NORMAL NORMAL

SB SB

5 6 6 6 6

SB SB SB

87 8 8 8

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED



APPENDIX D-5 

LEAD MODELING RESULTS 



LEAD MODEL FOR WINDOWS Version 1.1 

================================================================================== 
Model Version: 1.1 Build11 
User Name: Tetra Tech 
Date: 07/19/2012 
Site Name: Industrial Operations Area 
Operable Unit: NAS South Weymouth, Weymouth, Massachusetts 
Run Mode: Site Risk Assessment 

#All default values 

================================================================================== 
****** Air ****** 

Indoor Air Pb Concentration: 30.000 percent of outdoor. 
Other Air Parameters: 

Age Time Ventilation Lung Outdoor Air 
Outdoors Rate Absorption Pb Cone 
(hours) (m3/day) (%) (~g Pb/m3) 

.5-1 1.000 2.000 32.000 0.100 
1-2 2.000 3.000 32.000 0.100 
2-3 3.000 5.000 32.000 0.100 
3-4 4.000 5.000 32.000 0.100 
4-5 4.000 5.000 32.000 0.100 
5-6 4.000 7.000 32.000 0.100 
6-7 4.000 7.000 32.000 0.100 

*"'**** Diet****** 

Age Diet lntake(~g/day) 

.5-1 2.260 
1-2 1.960 
2-3 2.130 
3-4 2.040 
4-5 1.950 
5-6 2.050 
6-7 2.220 

******Drinking Water****** 

Water Consumption: 
Age Water (Uday) 

.5-1 0.200 
1-2 0.500 
2-3 0.520 
3-4 0.530 
4-5 0.550 
5-6 0.580 
6-7 0.590 

Drinking Water Concentration: 4.000 ~g Pb/L 

****** Soil & Dust ****** 

Multiple Source Analysis Used 
Average multiple source concentration: 433.500 ~gig 



Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 
Outdoor airborne lead to indoor household dust lead concentration: 100.000 
Use alternate indoor dust Pb sources? No 

Age Soil (~g Pb/g) House Dust (~g Pb/g) 

.5-1 605.000 433.500 
1-2 605.000 433.500 
2-3 605.000 433.500 
3-4 605.000 433.500 
4-5 605.000 433.500 
5-6 605.000 433.500 
6-7 605.000 433.500 

**** .. Alternate Intake ****** 

Age Alternate (~g Pb/day) 
-------

.5-1 0.000 
1-2 0.000 
2-3 0.000 
3-4 0.000 
4-5 0.000 
5-6 0.000 
6-7 0.000 

******Maternal Contribution: Infant Model****** 

Maternal Blood Concentration: 1.000 ~g Pb/dL 

***************************************** 

CALCULATED BLOOD LEAD AND LEAD UPTAKES: 
***************************************** 

Year Air Diet Alternate Water 
(~g/day) (IJg/day) (IJg/day) (IJg/day) 

.5-1 0.021 0.977 0.000 0.346 
1-2 0.034 0.826 0.000 0.843 
2-3 0.062 0.918 0.000 0.896 
3-4 0.067 0.896 0.000 0.932 
4-5 0.067 0.893 0.000 1.007 
5-6 0.093 0.953 0.000 1.079 
6-7 0.093 1.041 0.000 1.106 

Year Soii+Dust Total Blood 
(IJg/day) (~g/day) (IJg/dL) 

--------------
.5-1 11.258 12.601 6.7 
1-2 17.432 19.135 7.8 
2-3 17.822 19.697 7.3 
3-4 18.177 20.071 7.0 
4-5 14.029 15.996 5.7 
5-6 12.822 14.947 4.8 
6-7 12.211 14.452 4.2 



Prob. Distribution(%) 
100 

75 

50 

25 

0~--~----~_l--~--~---=~========~====~~~~------------~ 

0 4 8 

Cutoff= 10.000 J.lg!dl 
Geo Mean = 6.104 
GSD = 1.600 
% Above= 14.679 

12 16 20 24 28 

Blood Pb Cone (J.Ig/dL) 

32 36 40 44 48 

Age Range= 0 to 84 months 

Run Mode= Site Risk Assessment 
Comment = A vg. Pb in EU 39 SS=605 mglkg 



Pro b. Density (Blood Pb) 
25 

20 

15 

10 

5 

oLL __________ _L ________ ~~=====-------------------------------

0 4 8 

Cutoff= 10.000 JJ.g/dl 
Geo Mean= 6.104 
GSD= 1.600 
% Above= 14.679 
% Below = 85.321 

12 16 20 24 28 

Blood Pb Cone (JJ.g/dL) 

32 36 40 44 48 

Age Range= 0 to 84 months 

Run Mode = Site Risk Assessment 
Comment = Avg. Pb in EU39 SS = 605 mglkg 



SITE NAME: 
LOCATION: 
RECEPTOR: 
MEDIA: 
DATE: 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
INDUSTRIAL OPERATIONS AREA 
ADULT COMMERCIAL RECEPTORS 
SURFACE SOIL- EXPOSURE UNIT 39 
JULY 19, 2012 

Calculations of Blood Lead Concentrations (PbBs) 
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee 

Version date 6/21/09 

/;;,~\1ifis:· : . · ·. · .. :;:(>~}t;;,~1;:;•t. . · ...... , ... , ~;t;~zFJA> 
"-··~~~.:: .• ' .•• ·:p ·. ·.· .• · ''""'*"f¥'· .,nescripbon of Variable····?'""''"·""'' ... 

.. ·.·. ·.' · .. : A·i~~';.lJ'.l\11/l\\:0 .· ·~ .. 
.;. :: · . : ·:.:: ,Wi'.:'T'•'I · •''['•' . 

PbS Soil lead concentration 

Rfetallmaternal Fetal/maternal PbB ratio 

BKSF Biokinetic Slope Factor 

GSDi Geometric standard deviation PbB 

PbB0 Baseline PbB 

IRs Soil ingestion rate (including soil-derived indoor dust) 

IRs+D Total ingestion rate of outdoor soil and indoor dust 

Ws Weighting factor; fraction of IRs+D ingested as outdoor soil 

Kso Mass fraction of soil in dust 

AFs.o Absorption fraction (same for soil and dust) 

EFs,o Exposure frequency (same for soil and dust) 

ATs.o Averaging time (same for soil and dust) 

PbBadult PbB of adult worker, geometric mean 

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers 

PbB1 Target PbB level of concern (e.g., 10 ug/dL) 

P(PbBretat > PbBt) Probability that fetal PbB > PbB1, assuming lognormal distribution 

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 

···:~~!· GSWM .. bJ ··fr 
'',' > \ 8ff·· ... ··*'&;"·!?· .. om 

11: • '"· '118\)l•'NHANES . 
~-t~~~QQ4.:: .•. ·.·.· . .. :i 

ug/g or ppm 605 
-- 0.9 

ug/dL per 
0.4 ug/day 

-- 1.8 
ug/dL 1.0 
g/day 0.050 
g/day --

-- --

-- --

-- 0.12 
days/yr 75 
days/yr 365 

ug/dL 1.3 

ug/dL 3.1 

ug/dL 10.0 

% 0.013% 



APPENDIX D-6 

RISKS INCLUDING CHEMICALS OMITTED ON THE BASIS OF BACKGROUND 



LIST OF TABLES 
RAGS PART D TABLE 3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY -
INCLUDING CHEMICALS OMITTED ON THE BASIS OF BACKGROUND 

Table No. 
Reasonable Maximum Exposures 

3.1.RME Surface Soil - High Concentrations Area 
3.2.RME Surface Soil - Low Concentrations Area 
3.3.RME Subsurface Soil 



TABLE3.1.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

enario Timeframe: Current/Future 
dium: Surface Soil - Higher Concentrations EUs 

xoosure Medium: Surface Soil - Hiaher Concentrations EUs 

Maximum 
Exposure Point Chemical of Units Arithmetic 95% UCL Concentration 

Potential Concern Mean (Distribution) (Qualifier) Value 

lOA Benzo(a)pyrene Equivalents mQ/kQ 2.1 3.8 (G) 15.6 J 3.8 

Aroclor-1260 mQikQ NAl11 NAl11 0.063 0.063 
Heptachlor Epoxide mg/kg 0.047 0.16 (G) 0.20 J 0.160 
2,3,7,8-TCDD Equivalents mg/kg NA 21 NA ' 1 0.0000092 J 0.0000092 
Aluminum mQ/kQ 6800 8000 (N) 10000 8000 
Arsenic mQ/kQ 5.3 7.1 (N) 10.4 7.1 
Chromium VI mg/kg 27.3 93.8 (NP) 149 93.8 
Cobalt mg/kg 3.6 4.2 (N) 5.9 4.2 
Iron mQ/kQ 13000 15000 (N) 21000 15000 
Lead mo/kQ 240 600 (G) 1280 240 
ManQanese mQikQ 180 220 (N) 294 220 
Thallium NA NA NA NA NA 
Vanadium mg/kg 290 35.0 (N) 45.2 35.0 

I - There are less than four detected concentrations. Reliable statistics cannot be computed. The maximum concentration was used as the EPC. 
2- There are less than five samples. Reliable statistics cannot be computed. The Maximum concentration was used as the EPC. 
3- The mean concentration is used as the exposure point concentration for lead. 

EU = Exposure unit 
G =Gamma 
lOA= Industrial Operations Area 
mg/kg = milligram per kilogram 
N =Normal 
NA = Not applicable. 
NP = Non-parametric 
UCL = Upper confidence limit 

Exposure Point Concentration 
Units Statistic Rationale 

mQ/kQ 95% KM (BCA) UCL ProUCL 4.1.01 

mQikQ Maximum Detected Concentration (I) 
mg/kg 95% KM (Chebyshev) UCL ProUCL 4.1.01 
mg/kg Maximum Detected Concentration (2) 
mQ/kQ 95% Student's-t UCL ProUCL 4.1.01 
mQikQ 95% Student's-t UCL ProUCL 4.1.01 
mg/kg 95% Chebyshev (Mean, Sd) UCL ProUCL 4.1.01 
mg/kg 95% Student's-t UCL ProUCL 4.1.01 
mo/kQ 95% Student's-t UCL ProUCL 4.1.01 
molko Arithmetic Mean Concentration ProUCL 4.1.01 
mQikQ 95% Student's-t UCL ProUCL 4.1.01 

NA NA NA 
mg/kg 95% Student's-t UCL ProUCL 4.1.01 



Scenario Timeframe: CurrenVFuture 
Medium: Surface Soil - Lower Concentrations EUs 
Exoosure Medium: Surface Soil - Lower Concentrations EUs 

Exposure Point Chemical of Units 
Potential Concern 

lOA Benzo(a)oyrene Equivalents mq/kq 
Aroclor-1260 mq/kq 
Heptachlor Epoxide mg/kg 
2,3,7,8-TCDD Equivalents mg/kg 
Aluminum mq/kq 
Arsenic mq/kq 
Chromium VI mg/kg 
Cobalt mg/kg 
Iron mq/kq 
Lead mq/kq 
Manganese mg/kg 

Thallium mg/kg 

-- ---
Vanadium _mg/l<g 

- - ------ --------------- -------

TABLE 3.2.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETIS 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value 

0.20 0.21 (L) 0.893 J 0.21 
0.40 1.5 (L) 12 1.5 

0.0031 0.0067 (N) 0.012 J 0.0067 
0.0000050 0.0000080 (G) 0.0000152 J 0.0000080 

6900 7300 (N) 13000 7300 
3.2 6.2 (NP) 36 6.2 
9.2 9.9 (N) 17 9.9 
3.7 4.1 (N) 7.4 4.1 

13000 15000 (NP) 45000 15000 
24 49 (NP) 320 24 

210 240 (G) 440 J 240 

0.14 NA 1 0.39 0.39 
1RO ___ __ 19(L) __ L.__ 39.8 J 19 

1 - There are less than four detected concentrations. Reliable statistics cannot be computed. The maximum concentration was used as the EPC. 

EU = Exposure unit 
G =Gamma 
lOA= Industrial Operations Area 
L = Lognormal 
mg/kg = milligram per kilogram 
N =Normal 
NP = Non-parametric 
UCL = Upper confidence limit 

Exposure Point Concentration 
Units Statistic Rationale 

mq/kq 95% KM (BCA) UCL ProUCL 4.1 .01 
mq/kq 97.5% KM (Chebyshev) UCL ProUCL 4.1 .01 
mg/kg 95% KM (I) UCL ProUCL 4.1.01 
mg/kg 95% Approximate Gamma UCL ProUCL 4.1.01 
mq/kq 95% Student's-1 UCL ProUCL 4.1.01 
mq/kq 95% Chebyshev (Mean, Sd) UCL ProUCL 4.1.01 
mg/kg 95% Student's-1 UCL ProUCL 4.1.01 
mg/kg 95% KM (Percentile Bootstrap) UCL ProUCL 4.1.01 
mq/kq 95% Modified-! UCL ProUCL 4.1.01 
mq/kq Arithmetic Mean Concentration ProUCL 4.1.01 
mg/kg 95% Approximate Gamma UCL ProUCL 4.1.01 
mg/kg Maximum Detected Concentration (1) 
mq/kq 95% Modified-! UCL ProUCL 4.1.01 



I 
I 

cenario Timeframe: Current/Future 
Medium: Subsurface Soil - Entire Site 
Exoosure Medium: Subsurface Soil - Entire Site 

Exposure Point Chemical of 
Potential Concern 

lOA Benzo(a}ovrene Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Manganese 

------------ - J:h~lium 

Units 

mq/kq 
mg/kg 
rng/kg 
mg/kg 
mg/kg 
mg/kg 
mq/kq 
mq/kq 

TABLE 3.3.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value 

0.116 0.253 (N} 0.584 J 0.253 
5800 6800 (L) 7900 6800 
1.1 1.7 (N) 2.3 1.7 
7.8 9.2 (N) 11 9.2 
3.7 4.7 (N} 6.8 4.7 

10000 13000 (N} 18000 13000 
170 230 (N} 320 J 230 

NA NA 0.09 J 0.09 

Units 

mq/kq 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rnq/kg 
mq/kq 

1 -There are less than four detected concentrations. Reliable statistics cannot be computed. The maximum concentration was used as the EPC. 

EU = Exposure unit 
lOA = Industrial Operations Area 
mg/kg = milligram per kilogram 
N =Normal 
UCL = Upper confidence limit 

Exposure Point Concentration 
Statistic Rationale 

95% KM (t} UCL ProUCL 4.1.01 
95% Student's-t UCL ProUCL 4.1.01 
95% Student's-t UCL ProUCL 4.1 .01 
95% Student's-t UCL ProUCL 4.1.01 
95% Student's-t UCL ProUCL 4.1.01 
95% Student's-t UCL ProUCL 4.1.01 
95% Student's-t UCL ProUCL 4.1.01 

Maximum Detected Concentration (1} 



LIST OF TABLES 
RAGS PART D TABLE 7 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
INCLUDING CHEMICALS OMITTED ON THE BASIS OF BACKGROUND 

Table No. 
REASONABLE MAXIMUM EXPOSURES 

7.1.RME Child Commercial Receptors 
7.2.RME Adult Commercial Receptors 
7.3.RME Child Residents 
7.4.RME Adult Residents 



Medium Exposure Medium 

ISurlece Soil Surface Soil 

Exposure Med1um Total 

Air 

Exposure Medium Total 

Medium T olal 

Exposure Point 

lOA High Concentrations 
Area 

Exposure Point Total 

lOA High Concentrations 
Area 

Exposure Point Total 

Exposure Route 

Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Inhalation 

Exp Route Total 

TABLE 7.1 RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical ol 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Benzo(a)pyrene EqUivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

!ron 

Lead 

Manganese 

Thallium 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 1 OF 3 

EPC Cancer R1sk Calculations 

Value 

3 BO 

0.063 

0.160 

9 2E-6 

8,000 

7.10 

939 

4.20 

15,000 

240 

220 

3.80 

0 063 

0160 

9.2E-6 

8,000 

7.10 

93 B 

4.20 

15,000 

240 

220 

3.5E-10 

5.7E-12 

1.5E-11 

8.4E-16 

7.3E-7 

6.5E-10 

B.SE-9 

3.BE-10 

1.4E-6 

2.2E-8 

2.0E-8 

O.OE+O 

Units 

mg/kg 

mg/kg 

mgtkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mgt kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

m!}lkg 

mg!kg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/m3 

mg/m~ 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Intake/Exposure Concentration 

Value 

4 BE-06 

1 5E-08 

3 8E-08 

2 2E-12 

1.9E-03 

I 7E-06 

1.2E-04 

9.9E-07 

3.5E-03 

5.6E-05 

5.2E-05 

O.OE+OO 

3.5E-06 

1.2E-08 

2.1E-OB 

3.6E-13 

O.OE+OO 

2.8E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.1E-11 

3.4E-14 

8.5E-14 

4.9E-18 

4.3E-09 

3 8E-12 

2.7E-10 

2.2E-12 

B.OE-09 

1.3E-10 

1.2E-10 

O.OE+OO 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

CSF/Unit Risk 

Value 

7.3E+00 

2.0E+00 

9.1E+OO 

1.3E+05 

NA 

1.5E+00 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

7 3E+00 

2.0E+OO 

9 1 E+OO 

1.3E+05 

NA 

1.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

NA 

1.1E-03 

5.7E-04 

2.6E-03 

3.8E+01 

NA 

4 JE-03 

8 4E-02 

9 OE-03 

NA 

NA 

NA 

NA 

Un~s 

(mgtkg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day) 1 

(mg/kg/dayr1 

(mg/kg/day)· 1 

(mg/kg/day)-1 

(mg/kg/dayr1 

(mg/kg/day) 1 

(mglkg/day)" 1 

(mg/kg/day)"1 

(mglkg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mglkg/day)"1 

(mg/kg/day)"1 

(mglkg/day)"1 

(mg/kg/day)" 1 

(mg/kg/day)"1 

(mglkg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(u!}lm3)"1 

(ug/m3)"1 

(ug/m3) 1 

(ug/m3)"1 

(uglm3)1 

(uglm3) 1 

(ug/ma) 1 

(ug/m3)1 

(ug/marl 

(uglm3rl 

(ug/m3r, 

(ug/m3), 

Non-Cancer Hazard Calculations 

Cancer Risk H Intake/Exposure Concentration 

3.5E-05 

3.0E-08 

3.4E-07 

2.BE-07 

2.5E-06 

5.9E-05 

9.7E-05 

2.5E-05 

2.3E-08 

1.9E-07 

4.7E-08 

4.2E-07 

2.6E-05 

1.2E-04 

1.2E-04 

1.2E-11 

1.9E-14 

2.2E-13 

1.9E-13 

1.6E-11 

2.2E-08 

2.0E-11 

2.2E-08 

2.2E-08 

2.2E-08 

1.2E-04 

Va'u"' 

l.OE-05 

1.7E-07 

4 4E-07 

2.5E-11 

2.2E-02 

1.9E-05 

2.6E-04 

1.2E-05 

4.1E-02 

6.6E-04 

6.0E-04 

O.OE+OO 

7.6E-06 

1.4E-07 

2.5E-07 

4.2E-12 

O.OE+OO 

3 3E-06 

0 OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

2 4E-11 

3.9E-13 

LOE-12 

5.7E-17 

5 OE-08 

4.4E-11 

5.8E-10 

2.6E-11 

9.3E-08 

1.5E-09 

1.4E-09 

0 OE+OO 

UnHs 

(mgll<gldey) 

(mgll<gldey) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/k!}lday} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mglkg/day) 

(mg/kglday) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkg/day) 

(mg/kg/day) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

Value 

NA 

2 OE-05 

1.3E-05 

7.0E-10 

1.0E+00 

3.0E-04 

3.0E-03 

3.0E-04 

7.0E-01 

NA 

2 4E-02 

1.0E-05 

NA 

2.0E-05 

1.3E-05 

7.0E-10 

1 OE+OO 

3.0E-04 

7.5E-05 

3.0E-04 

7.0E-01 

NA 

9.6E-04 

t.OE-05 

NA 

NA 

NA 

4.0E-08 

5 OE-03 

f.SE-05 

l.OE-04 

6.0E-06 

NA 

NA 

S.OE-05 

NA 

RfD/RIC 

Units 

(mg/kg/day) 

(mg/l(g/day) 

(mg/kglday) 

(mg/kg/day) 

(mgll<g/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

{mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkglday) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mgll<glday) 

(mgll<g/day) 

(mglkg/day) 

(mglkglday) 

(mglkg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3} 

(mg/m3
} 

(mg/m3
) 

Hazard Quotient 

0 009 

0.03 

0.04 

0.02 

0.06 

0.09 

0.04 

0.06 

0.03 

04 

0.007 

0.02 

0.006 

0 01 

004 

0.4 

04 

1.4E-9 

0.000010 

0.000003 

0.000006 

0.000004 

0.00003 

0.00005 

0.00005 

0 00005 

04 



!Scenario Timelrame: Future 

Receptor Population: Commercial User 

Receptor Age: Child 

I Medium Exposure Medium 

~ace Soil Surface Soil 

Exposure Point 

lOA- Low Concentrations 
Area 

Exposure Route 

Ingestion 

Exp Route T alai 

Dermal 

TABLE 7.1 RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical ol 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2.3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC Cancer Risk Calculations 

Value I Units 

0210 

1.50 

0.007 

8.0E-6 

7,300 

6.20 

9 90 

4 10 

15,000 

24.0 

240 

0.390 

19.0 

0.210 

1.50 

0007 

B.OE-6 

7,300 

6.20 

9 90 

4.10 

15,000 

24.0 

240 

0.390 

190 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg!kg 

mg!kg 

mg/kg 

mg/kg 

mg/kg 

mgt kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

Intake/Exposure Concentration I CSF/Unit Risk 

Value 

2.6E-07 

3.5E-07 

1.6E-09 

1.9E-12 

1.7E-03 

1.5E-06 

1 2E-05 

9.6E-07 

3.5E-03 

5 6E-06 

5 6E-05 

9.2E-08 

4.5E-06 

1.9E-07 

2.8E-07 

B.BE-10 

3.2E-13 

O.OE+OO 

2.4E-07 

0 OE+OO 

O.OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

Umts 

(mg/kg/day) 

(mglkg/day) 

(mglkg/day) 

(mglkg!day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mg/kg!day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg!day) 

(mg/kg/day) 

(mglkg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

Value 

7 3E+00 

2.0E+00 

9.1E+OO 

1.3E+05 

NA 

1.5E+00 

5.0E-01 

NA 

NA 

NA 

NA 

NA 

NA 

7.3E+00 

2 OE+OO 

9 1E+00 

1 3E+05 

NA 

1.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)· 1 

(mg/kg/day)"1 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day)"1 

{mg!kg/day) 1 

{mg/kg/day) 1 

{mg/kg/day)"1 

(mg/kg/day) 1 

{mg/kg/day) 1 

(mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day)" 1 

(mglkg/day)"1 

(mglkg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/dayt 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/dayr' 

{mg/kg/day) 1 

Non-Cancer Hazard Calculations 

Cancer Risk H Intake/Exposure Concentration AID/RIC 

1.9E-06 

7.0E-07 

1 4E-OB 

2 4E-07 

2 2E-06 

6 2E-06 

UE-05 

1.4E-06 

S.SE-07 

8.0E-09 

4.1E-08 

3.7E-07 

Value Units Value Units 

5.BE-07 

4.1E-06 

1.BE-08 

2.2E-11 

2.0E-02 

1.7E-05 

2.7E-05 

1.1E-05 

4.1E-02 

6.6E-05 

6.6E-04 

1.1E-06 

5.2E-05 

4.2E-07 

3.2E-06 

1.0E-OB 

3.7E-12 

0 OE+OO 

2 9E-06 

0 OE+OO 

0 OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kgldey) 

(mg/kg!day) 

(mglkg/day) 

(mglkg!day) 

(mglkg/day) 

(mglkglday) 

(mglkglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mglkglday) 

NA 

2 OE-05 

1 3E-05 

7 OE-10 

1.0E+00 

3 OE-04 

3 OE-03 

3 OE-04 

7 OE-01 

NA 

2 4E-02 

1.0E-05 

5.0E-03 

NA 

2.0E-05 

1.3E-05 

7.0E-l0 

1.0E+00 

3.0E-04 

7.5E-05 

3 OE-04 

70E-01 

NA 

9 6E-04 

1 OE-05 

5 OE-03 

(mglkglday) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkg/day) 

(mglkglday) 

(mg/kglday) 

(mglkglday) 

(mg/kglday) 

(mglkglday) 

(mglkglday) 

(mglkg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

Air I lOA- Low Concentrations I Inhalation IBenzo(a)pyrene Equivalents 1 9E-11 mg/m3 (mg/m3
) 1.1E-03 (uglm3

):
1 

''"l:l"" 1 l"'l:l"" 1 

Area Aroclor-1260 1 4E-10 mg/m3 (mg/m3
) 5.7E-04 (uglm3

) 
1 (mg/m3

) NA (mgfm3) 

Heptachlor Epoxlde 6.1 E-13 mg/m3 (mg/m3) 2.6E-03 (ug!m3
)"

1 (mg/m3) NA (mgtm3) 

2,3,7,8-TCDD Equivalents 7 3E-16 mg/m3 (mg/m3
) 3.8E+01 (ug!m3

)"
1 (mg/m3) 4 OE-08 (mgfm3) 

Aluminum 6 6E-7 mg/m3 (mg/m3) NA (ugtm\ 1 (mg/m3
) 5 OE-03 (mg/m3) 

Arsenic 5 6E-10 mgtm3 (mg/m3
) 4.3E-03 (uglm3

)"
1 (mg/m3

) 1.5E-05 (mg/m3) 

Chromium VI 9 OE-1 0 mg/m3 (mg/m3
) B.4E-02 (ug!m\1 (mg/m3

) 1.0E-04 (mg/m3) 

Cobalt 3 7E-10 mg/m3 (mg/m3
) 9.0E-03 (ug/m3

)"
1 (mg/m3

) 6.0E-06 (mg/m3) 

Iron l.4E-6 mg/m3 (mg/m3
) NA (ug/m3

)"
1 (mg/m3

) NA (mg/m3
) 

Lead 2 2E-9 mg/m3 (mg/m3
) NA (ug/m3

)"
1 (mg/m3

) NA (mg/m3) 

Manganese 2 2E-8 mg/m3 (mg/m3
) NA (ug!m3

)"
1 (mg/m3

) 5.0E-05 (mg/m3) 

Thallium 3 SE-11 mg/m3 (mg/m3) NA (ug!m3
)"

1 (mg/m3) NA (mg/m3
) 

Vanadium 1 7E-9 mg/m3 (mg/m3
) NA (ug!m3

)"' (mg/m3
) NA (mg/m3 ) 

Exp. Route Total 

Exposure Point Total II II II 
Exposure Medium Total II II 

Medium Total 1 4E-05 

Hazard Quotient 

02 

0.001 

0.03 

002 

0.06 

0.009 

0.04 

0.06 

0.03 

01 

0.01 

0.6 

0.2 

0.0008 

0005 

0.010 

0.7 



!Scenario Timeframe: Fulure 

Receptor Population: Commercial User 

Medium Exposure Med1um Exposure Point 

Subsurface Soli Subsurface Soil lOA - Entire Srte 

TABLE 7.1 .RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Exposure Roule 

lngest!on 

Exp Route T alai 

Chemical of 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aluminum 

Arsen;c 

Chromium VI 

Cobalt 

Iron 

Manganese 

Thallium 

Dermal IBenzo(a)pyrene Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Manganese 

Thallium 

II Exp Route Total II 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 3 OF 3 

EPC 

Value I Units 

0.253 

6,800 

1.70 

9.20 

4 70 

13,000 

230 

0.090 

0.253 

6,800 

1 70 

9 20 

4 70 

13,000 

230 

0.090 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Cancer Risk Calculations 

Intake/Exposure Concentration I CSF!Un~ Risk 

Value I Units I Value I Units 

3 2E-07 

1.6E-03 

4.0E-07 

1.2E-05 

1.1E-06 

3.1E-03 

5.4E-05 

2.1E-08 

2 3E-07 

0 OE+OO 

6 7E-OB 

0 OE+OO 

0 OE+OO 

0 OE+OO 

O.OE+OO 

0 OE+OO 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgll<g/day) 

(mgll<g/day) 

(mgll<g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

7 3E+00 

NA 

1 5E+OO 

5 OE-01 

NA 

NA 

NA 

NA 

7.3E+00 

NA 

1.5E+00 

2.0E-t-01 

NA 

NA 

NA 

NA 

(mg/kg/day)" 1 

(mg/kg/day)"1 

(mg/kg/day)" 1 

(mg/k.g/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

{~day) 1 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)' 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mglkg/day)" 1 

{mg/kg/day) 1 

Cancer Risk 

2.3E-06 

6.0E-07 

5.8E-06 

8 7E-06 

1 7E-06 

\.OE-07 

Non-Cancer Hazard CalculatiOns 

I Intake/Exposure Concentration RID/RIC Hazard Quotient 

Value Units Value Units 

6.9E-07 

1.9E-02 

4.7E-06 

2.5E-05 

1.3E-05 

3.6E-02 

6.3E-04 

2.5E-07 

5.0E-07 

O.OE+OO 

7.8E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

(mg/kg/day) 

(mglkg/day) 

(mg!kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

NA 

1.0E+00 

3 OE-04 

3 OE-03 

3 OE-04 

70E-01 

2 4E-02 

1 OE-05 

NA 

1.0E+00 

3.0E-04 

7 SE-05 

3 OE-04 

7.0E-01 

9.6E-04 

1.0E-05 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mglkg/day) 

0.02 

0.02 

0.008 

0.04 

005 

003 

0.02 

02 

0.003 

1 BE-06 I I o 003 

Exposure Point Total II II 1 OE 05 I I 0.2 I' 
Exposure Medium Total 

Air lOA- Entire SHe Inhalation 

Ex:p. Route Total 

Exposure Pain\ Total 

Exposure Medium Total 

Medium Total 

Notes 

Benzo(a)pyrene Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Manganese 

Thallium 

2.3E-11 

6.2E-7 

1.5E-10 

B.4E-10 

4.3E-10 

1.2E-6 

2.1E-B 

8.2E-12 

mg/m 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

1 - Mu!agenic chemicals were evaluated In accordance with USEPA's Supplemental Guidance lor Assessing Susceptibility !rom Early-Lila Exposure to Carcinogens (2005). 

7.2E-13 

3.6E-09 

9.1E-13 

2.6E-11 

2.5E-12 

6.9E-09 

1.2E-10 

4.8E-14 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

1.1E-03 

NA 

4.3E-03 

B.4E-02 

9.0E-03 

NA 

NA 

NA 

(ug/m3rl 

(ug/mar, 

(ug/m3rl 

(ug/m~)- 1 

(ug/mar, 

(ug/m3r, 

(ug/m3r, 

(ug/m3), 

Total ol Receptor Risks Across All Media 

1.0E-05 

7.9E-13 

3 9E-12 

2.2E-09 

2.3E-11 

2.2E-09 

2 2E-09 

2 2E-09 

1.0E-05 

1 5E-04 

1.6E-12 

4.2E-08 

1.1E-11 

5.7E-11 

2.9E-11 

8 1E-08 

1 4E-09 

5.6E-13 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

NA 

5.0E-03 

1 5E-05 

t.OE-04 

6.0E-06 

NA 

5.0E-05 

NA 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

{mg/m3
) 

{mg/m3
) 

Total ol Receptor Hazards Across All Media 

0.2 

0.000008 

7.1E-7 

5.7E-7 

0.000005 

0.00003 

II o.oooo4 II 
II o oooo4 II 
II o.oooo4 II 
II o.2 II 

1 3 



Receptor Population· Commercial User 

Receptor Age: Adult 

Medium Exposure Medium 

ISurlace Soil Surface Soil 

Exposure Med1um Total 

Air 

Exposure Medium Total 

Medium Total 

Exposure Point 

lOA High Concentrations 
Area 

Exposure Point Total 

lOA High Concentrations 
Area 

Exposure Point Total 

Exposure Reule 

Ingestion 

Exp Route Total 

Dermal 

Exp. Route Total 

Inhalation 

Exp Route Total 

TABLE 7.2 RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemtcal ol 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Benzo(a)pyrene Equivalents 

Arodor-1260 

Heptachlor Epoxide 

2,3.7,8-TCDD Equivalents 

A1uminum 

Arsemc 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC Cancer Risk Calculations 

Value I Units 

3.80 

0063 

0160 

9.2E-6 

8,000 

7.10 

93.8 

4.20 

15,000 

240 

220 

3 80 

0.063 

0.160 

9.2E-6 

8,000 

7.10 

93 8 

4.20 

15,000 

240 

220 

0 

3.5E-10 

5.7E-12 

1.5E-11 

8.4E-16 

7.3E-7 

6.5E-10 

B.5E-9 

3 BE-10 

1.4E-6 

2.2E-8 

2.0E-8 

O.OE+O 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Intake/Exposure Concentration I CSF/Unit Risk 

Value 

7.0E-07 

6.3E-09 

1.6E-OB 

9.3E-13 

8.1E-04 

7.1E-07 

1.7E-05 

4 2E-07 

l.5E-03 

2 4E-05 

2.2E-05 

0 OE+OO 

7.3E-07 

7 1E-09 

1 3E-OB 

2 2E-13 

O.OE+OO 

1.7E-07 

O.OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-1 1 

1.3E-13 

3.4E-13 

2 OE-17 

1.7E-OB 

1.5E-11 

3.7E-10 

9.0E-12 

3.2E-OB 

5.1E-10 

4.7E-10 

O.OE+OO 

Units 

(mgll<g/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mgll<g/day) 

(mgll<g/day) 

(mgll<g/day) 

(mglkglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mglkglday) 

(mglkg/day) 

(mg/kglday) 

(mglkg/day) 

(mglkglday) 

(mglkglday) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

{mg/m3
) 

Value 

7.3E+OO 

2 OE+OO 

9 1E+00 

1 3E+05 

NA 

1.5E+00 

5.0E-01 

NA 

NA 

NA 

NA 

NA 

7 3E+00 

2 OE+OO 

9.1E+OO 

1.3E+05 

NA 

1.5E+00 

2 0E+01 

NA 

NA 

NA 

NA 

NA 

l.lE-03 

5 7E-04 

2 GE-03 

3 BE+01 

NA 

4 3E-03 

8 4E-02 

9 OE-03 

NA 

NA 

NA 

NA 

Units 

(mglkg/day)"1 

(mg/kg/day)·1 

(mg/kg/day)· 1 

(mg/kg/day)"1 

(mg/kg/dey) 1 

(mg/kg/day)"1 

(mg/kg/day) 1 

(mg/kg/day)·1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day) 1 

(mg/kg/day)"1 

{mglkg/day) 1 

(mglkg/day) 1 

(mg/kg/day) 1 

{mg/kg/day)"1 

(mg/kg/day)· 1 

(mglkg/day)"1 

(mg/kg/day)· 1 

(mglkg/day)" 1 

(mglkg/day)"1 

(mg/kg/day) 1 

(mg/kg/dayr1 

(mglkg/day)" 1 

{ug/m3) 1 

(ug/m3)1 

(uglm3) 1 

(ug/m3), 

(ug/m3), 

(ug/m3), 

(ug/m3), 

(ug/m3r, 

(ug/m3r, 

(ug/m3r1 

(ug/m3r1 

(ug/m3r' 

Cancer Rtsk 

5.1E-06 

1.3E-08 

1.5E-07 

1.2E-07 

11E-06 

8 7E-06 

l.SE-05 

5 3E-06 

1 4E-OB 

1 2E-07 

2.9E-OB 

2.6E-07 

5.7E-06 

2 1E-05 

2.1E-05 

1.6E-11 

7.7E-14 

B.9E-13 

7.5E-13 

6.5E-11 

3.1E-OB 

B 1E-11 

3.1E-OB 

3.1E-OB 

3.1E-OB 

2.1E-05 

Non-Cancer Hazard Calculations 

I Intake/Exposure Concentration RID/RIC Hazard Quotient 

Value Units Value Units 

1.1E-06 

1.BE-08 

4.7E-08 

2.7E-12 

2.3E-03 

2.1E-06 

2.8E-05 

1.2E-06 

4.4E-03 

7.0E-05 

6.5E-05 

O.OE+OO 

1.2E-06 

2 1E-08 

3.7E-OB 

6.5E-13 

O.OE+OO 

5.0E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.4E-11 

3.9E-13 

l.OE-12 

5.7E-17 

S.OE-08 

4.4E-11 

5.8E-10 

2.6E-11 

9.3E-08 

1.5E-09 

1.4E-09 

O.OE+OO 

(mg/kg/day) 

(mglkglday) 

(mglkglday) 

{mg!kglday) 

{mg/kgtday) 

{mglkgtday) 

{mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kgtday) 

{mg/kgtday} 

(mg/kgtday} 

(mg/kg/day} 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/m3
) 

{mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mglm3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

NA 

2.0E-05 

1 3E-05 

7.0E-10 

1.0E+00 

3 OE-04 

3 OE-03 

3 OE-04 

7 OE-01 

NA 

2 4E-02 

1.0E-05 

NA 

2.0E-05 

1 3E-05 

7.0E-10 

1.0E+00 

3.0E-04 

7.5E-05 

3.0E-04 

7.0E-01 

NA 

9.6E-04 

l.OE-05 

NA 

NA 

NA 

4.0E-08 

S.OE-03 

1.5E-05 

1.0E-04 

6.0E"06 

NA 

NA 

5.0E-05 

NA 

(mg/kg/day) 

(mg/kglday) 

(mg/kgtday) 

(mg/kg/day) 

{mg/kglday) 

{mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mglkglday) 

(mg/k!}lday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkglday) 

(mg/kglday) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mglm3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

{mg/m3
) 

0.0009 

0.004 

0.004 

0.002 

0 007 

0 009 

0.004 

0.006 

0.003 

0.04 

0.001 

0.003 

00009 

0.002 

0.007 

0 OS 

0 OS 

1 4E-9 

0 000010 

0.000003 

0.000006 

0.000004 

0 00003 

0.00005 

0.00005 

0.00005 

0 OS 



Scenario Timelrame: Future 

Receptor Population Commercial User 

Receptor Age: Adu~ 

Medrum Exposure Medium 

1Sur1ace Soil Surface Soil 

Exposure Medrum Total 

Air 

Exposure Medium Total 

Medium Total 

TABLE 7 2 AME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Exposure Pomt Exposure Route Chemical ol 

Potential Concern 

10A- Low Concentrations I Ingestion IBenzo(a)pyrene Equ~alents 

Area Aroclor-1260 

Exposure Point Total 

lOA- Low Concentrations 
Area 

Exposure Point T olal 

II Exp. Route Total I 
Dermal 

~~ Exp. Route Total II 

Inhalation 

II Exp. Routa Total II 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

ThaU1um 

Vanadium 

Benzo(a)pyrene Equivalents 

Aroclor- 1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equwalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC Cancer Risk Calculatrons 

Value 

0.210 

1 so 
0.007 

8.0E-6 

7,300 

6.20 

9.90 

4.10 

15,000 

24 0 

240 

0 390 

19 0 

0210 

1.50 

0.007 

8.0E-6 

7,300 

620 

9 90 

410 

15,000 

24.0 

240 

0.390 

19.0 

1 9E-11 

1.4E-10 

6.1E-13 

7 3E-16 

6.6E-7 

5.6E-10 

9.0E-10 

3.7E-l0 

1.4E-6 

2.2E-9 

2.2E-8 

3.5E-11 

1 7E-9 

Units 

m9fkg 

m9fkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/m 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

l!lg/m3 

Intake/Exposure Concentration 

Value 

3 9E-08 

1 5E-07 

6 7E-10 

81E-13 

7.3E-04 

6.2E-07 

1.BE-06 

4.1E-07 

1.5E-03 

2 4E-06 

2.4E-05 

3.9E-08 

1.9E-06 

4.0E-08 

1.7E-07 

5.4E-10 

1.9E-13 

O.OE+OO 

1.5E-07 

0 OE+OO 

O.OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

8.2E-13 

3.2E-12 

1.4E-14 

1 7E-17 

1.6E-08 

1.3E-1 I 

3.9E-11 

B.BE-12 

3.2E-08 

5.1E-11 

5.1E-10 

B.3E-13 

4.1E-11 

Units 

(mg/kg/day) 

(mg/k9fday) 

(mg/kg/day) 

(mg/kglday) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkglday) 

{mg/kg/day) 

(mg/kg/day) 

{mglkg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/k9fday) 

(mg/kg/day) 

(mg/k9fday) 

(mg/kg/day) 

(mg/kiJfday) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3) 

(~m3) 

CSF/UnH Risk 

Value 

7 3E+00 

2 OE+OO 

9 1 E+OO 

1 3E+05 

NA 

1 .5E+OO 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

NA 

7 3E+00 

2 OE+OO 

9 1E+00 

1 .3E+05 

NA 

1.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

NA 

NA 

1.1E-03 

5 7E-04 

2.6E-03 

3 BE+01 

NA 

4 JE-03 

8 4E-02 

9 OE-03 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)"1 

(mg/kg/day)" 1 

(mglkg/day)· 1 

(mg/kg/day)"1 

(mg/kg/day)" 1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mglkg/day) 1 

(mglkg/day) 1 

{mglkg/day)"1 

(mg/kg/day)" 1 

(mg/kg/day) 1 

(mg/kg/day)"1 

(mglkg/day)"1 

(mg/kg/day)"1 

(mglkg/day)"1 

(mglkg/day)"1 

{mg/kg/day)"1 

(mg/kg/day)"1 

{mg/kg/day)"1 

{mglkg/day)"1 

(mglkg/day)" 1 

(mgtkg/day)"1 

(mglkg/day)"1 

(mglkg/day)"1 

(mg/kg/day) 1 

(uglm3), 

(ug/m3r, 

(ug/m3)1 

{ug/m3)", 

{ug/m3)"1 

(uglm3)T 

(ugtm3r, 

(uglm3), 

(ug/m3), 

(ug/m3), 

{ug/m3), 

(ug/m3
) 

1 

t~3r, 

Non-Cancer Hazard Calculatrons 

Cancer Risk II Intake/Exposure Concentration 

2.BE-07 

3.0E-07 

6.1E-09 

1.0E-07 

9.4E-07 

9 lE-07 

2.5E-06 

2 9E-07 

3.4E-07 

4.9E-09 

2.5E-OB 

2.2E-07 

9.0E-13 

1.BE-12 

3.7E-14 

6.5E-13 

5.7E-11 

3.3E-09 

7.9E-11 

3.4E-09 

3.4E-09 

3.4E-09 

3.4E-06 

VBIUt:l 

6.2E-OB 

4.4E-07 

2.0E-09 

2.3E-12 

2.1E-03 

1.8E-06 

2.9E-06 

1.2E-06 

4.4E-03 

?.OE-06 

?.OE-05 

1.1E-07 

5.6E-06 

6.4E-08 

4.9E-07 

1.6E-09 

5.6E-13 

O.OE+OO 

4.4E-07 

0 OE+OO 

O.OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-12 

9.3E-12 

4.2E-14 

5.0E-17 

4.5E-08 

3.9E-11 

6.2E-11 

2.6E-11 

9.3E-08 

1.5E-10 

1 5E-09 

2.4E-12 

1.2E-10 

Units 

(mg/kg/day) 

(mglkg/day) 

(mglkg/day) 

(mglkglday) 

(mglkglday) 

(mglkg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkg/day) 

(mgll<glday) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(~m3) 

Value 

NA 

2.0E-05 

1.3E-05 

7.0E-10 

1.0E+00 

3.0E-04 

3 OE-03 

3 OE-04 

?.OE-01 

NA 

2 4E-02 

I.OE-05 

5.0E-03 

NA 

2.0E-05 

1.3E-05 

?.OE-10 

1 OE+OO 

3.0E-04 

7.5E-05 

3.0E-04 

7.0E-01 

NA 

9.6E-04 

l.OE-05 

5.0E-03 

NA 

NA 

NA 

4.0E-08 

5.0E-03 

1.5E-OS 

1 OE-04 

6 OE-06 

NA 

NA 

S.OE-05 

NA 

NA 

AID/RIC Hazard Quotient 

Units 

(mg/kg/day) 

(mg/kg/day} 0.02 

(mg/kg/day) 0.0002 

(mg/kg/day) 0 003 

(mg/kg/day) 0.002 

{mg/kg/day) 0.006 

(mg/kg/day) 0.0010 

{mg/kg/day) 0.004 

(mg/kg/day) 0.006 

(mg/kg/day) 

(mg/kglday) I 0.003 

(mg/kg/day) 0.01 

(mg/kglday) 0.001 

(mglkglday) 

(mglkglday) 

{mglkglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mgll<glday) 

(mg/kglday) 

(mglkg/day) 

(mglkglday) 

(mglkg/day) 

(mglkg/day) 

(mgll<glday) 

(mg/m3
) 

(mg/m3
) 

{mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/mJ) 

(mg/m3
) 

(mg!m3
) 

(mg/m3) 

(mg/m3
) 

{mg/m3
) 

~m3) 

II o o6 II 

0.02 

00001 

00008 

0001 

0 03 

0 09 

0 09 

1.2E-9 

0.000009 

0.000003 

6.2E-7 

0.000004 

0 00003 

0 00005 

0 00005 

0 00005 

0.09 



!Scenario Timelrame: Future 

'Receptor Population Commercial User 

Receptor Age Aduft 

Medrum Exposure Medium 

!Subsurface Soli Subsurface Soil 

Exposure Medium Total 

Air 

Exposure Medium Total 

Medium Total 

Notes 

Exposure Pomt Exposure Route 

lOA- Entire Site Ingestion 

II Exp Route Total II 
Dermal 

Exp Route T otet 

Exposure Point Total 

lOA - Entire Site lnhalahon 

II Exp Route Total II 
Exposure Point Total 

TABLE 7.2 RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemica! of 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Manganese 

Thallium 

Benzo(a)pyrene Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Manganese 

Thallium 

Benzo(a)pyrene Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Manganese 

Thallium 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC 

Value I Umts 

0.253 

6,800 

1 70 

9.20 

4.70 

13,000 

230 

0.090 

0.253 

6,800 

1 70 

920 

4 70 

13,000 

230 

0.090 

2.3E-11 

6.2E-7 

I.SE-10 

8.4E-10 

4.3E-10 

1.2E-6 

2.1E-8 

8.2E-12 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Cancer Risk Calculations 

Intake/Exposure Concentration I CSF/Unlt Risk 

Value I Units I Value I Unlls 

4.7E-08 

6.8E-04 

1.7E-07 

1.7E-06 

4 7E-07 

1.3E-03 

2.3E-05 

9.1E-09 

4.8E-08 

0 OE+OO 

4 IE-08 

0 OE+OO 

0 OE+OO 

O.OE+OO 

0 OE+OO 

0 OE+OO 

9.9E-13 

1 5E-OB 

36E-12 

3.6E-11 

1.0E-11 

2.8E-08 

4 9E-10 

1.9E-13 

{mg/kg/day) 

(mglkg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgll<g/day) 

(mgll<g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgll<g/day) 

(mg/kg/day) 

(mg/l(g/day) 

{mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

7 3E+OO 

NA 

1 SE+OO 

5 OE-01 

NA 

NA 

NA 

NA 

7.3E+00 

NA 

1.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

1.1E-03 

NA 

4.3E-03 

8.4E-02 

9.0E-03 

NA 

NA 

NA 

(mg/kg/day)" 1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day) 1 

{mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day)"1 

(mglkg/dayy 1 

(mg/kg/dayf1 

(mglkg/day)'1 

(mg/kg/deyf1 

(mg/kg/day) 1 

(mg/kg/dayf 1 

{mglkg/day}"1 

(ug/m3
)"

1 

(ug/m3r1 

(ug/m3r1 

(ug!m\
1 

(uglm3r1 

(ug/m3r1 

(ug/m3r1 

(ug/mJr1 

Total ol Receptor Risks Across All Media 

1 -Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance lor Assessing Susceptibility !rom Early-Lila Exposure to Carcinogens (2005). 

Cancer Risk 

3.4E-07 

2.6E-07 

8 5E-07 

1 4E-06 

3 SE-07 

6.\E-08 

4 1E-07 

1 9E-06 

1 9E-06 

1.\E-12 

1 6E-11 

3.0E-09 

9.0E-11 

3.\E-09 

3 1E-09 

3.\E-09 

1.9E-06 

2 6E-05 

Non-Cancer Hazard Calculations 

I Intake/Exposure Concen_tretion RtD/RIC Hazard Quotient 
Value Unrts Value Units 

7.4E-08 

2.0E-03 

S.OE-07 

2.7E-06 

1.4E-06 

3.8E-03 

6.8E-05 

2.6E-08 

7.7E-08 

0 OE+OO 

1 2E-07 

0 OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

O.OE+OO 

1.6E-12 

4 2E-08 

1.1E-11 

5.7E-11 

2.9E-11 

8.1E-08 

1.4E-09 

5.6E-13 

(mg/kg/day) 

(mg/kglday) 

(mg/kg!day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/l(g/day) 

(mgll<g/day) 

(mg/kglday) 

(mg/kglday) 

(mgll<g/day) 

(mglkg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

NA 

1 OE+OO 

3.0E-04 

3 OE-03 

3 OE-04 

7.0E-01 

2.4E-02 

1.0E-05 

NA 

1.0E+00 

J.OE-04 

7.5E-05 

3 OE-04 

7.0E-01 

9.6E-04 

1 OE-05 

NA 

5 OE-03 

1 5E-05 

I.OE-04 

6 OE-06 

NA 

S.OE-05 

NA 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/dey) 

(mg!l<g/day) 

(mg!l<g/day) 

(mgll<g/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3} 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

Total ol Receptor Hazards Across All Media 

0.002 

0.002 

00009 

0 005 

0 005 

0 003 

0 003 

002 

0.0004 

0.0004 

0.02 

002 

0 000008 

7.1E-7 

5.7E-7 

0.000005 

0.00003 

0.00004 

0.00004 

0 00004 

0.02 

0.2 



Scenario Timeframe: Future 

Receptor Population Residents 

Receptor Age: Child 

Medium 

ISurlace Soil 

Medium Total 

Exposure Med1um 

Surface Soil 

Exposure Medium Total 

Air 

Exposure Medium Total 

Exposure Point 

lOA High Concentrations 
Area 

Exposure Point Total 

lOA- High Concentrations 
Area 

Exposure Point Total 

Exposure Route 

Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Inhalation 

Exp Route Total 

TABLE 7.3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2,3,7,8-TCDD Equivalents 

Aluminum 

ArseniC 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Benzo(a)pyrene Equivalents 

Aroclor- 1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

ArseniC 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

NAS SOUTH WEYMOUTH. WEYMOUTH, MASSACHUSETIS 
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EPC Cancer Risk Calculations 

Value I Un1ts 

3.80 

0 063 

0160 

9.2E-6 

8,000 

7.10 

93 8 

4.20 

15,000 

240 

220 

3 80 

0.063 

0160 

9.2E-6 

8,000 

7.10 

93 8 

4.20 

15.000 

240 

220 

3.5E-10 

5.7E-12 

1.5E-11 

8.4E-16 

7.3E-7 

6 5E-10 

8.5E-9 

3.8E-10 

1.4E-6 

2.2E-8 

2.0E-8 

O.OE+O 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Intake/Exposure Concentration I CSF/UnH Risk 

Value 

2.2E-05 

6.9E-08 

1.8E-07 

1 OE-11 

8.8E-03 

7.8E-06 

S.SE-04 

4.6E-06 

1.6E-02 

2.6E-04 

2 4E-04 

0 OE+OO 

81E-06 

2.7E-08 

4.9E-08 

B.SE-13 

O.OE+OO 

6.5E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-10 

4.7E-13 

1 2E-12 

6.9E-17 

6.0E-08 

5 3E-11 

3 7E-09 

3.1E-11 

1.1E-07 

1 BE-09 

1.6E-09 

O.OE+OO 

UnH.s 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg!kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mglkglday) 

(mg/kglday) 

(mglkglday) 

(mg/kglday) 

(mg/kglday) 

(mglkglday) 

(mglkglday) 

(mg/kglday) 

(mgfkglday) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

Value 

7.3E+00 

2 OE+OO 

9.1E+00 

1.3E+05 

NA 

1.5E+OO 

5.0E-01 

NA 

NA 

NA 

NA 

NA 

7.3E+00 

2.0E+00 

9.1E+00 

1.3E+05 

NA 

1 5E+00 

2 0E+01 

NA 

NA 

NA 

NA 

NA 

1 IE-03 

5 7E-04 

2 6E-03 

3 8E+01 

NA 

4.3E-03 

8.4E-02 

9 OE-03 

NA 

NA 

NA 

NA 

Units 

(mglkglday)· 1 

(mglkg/day)" 1 

(mglkg/day)"1 

(mglkg/day) 1 

(mglkg/day) 1 

{mg/kg/day) 1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day}"1 

(mg/kg/day)"1 

(mglkg/day)"1 

(mglkg/day)· 1 

(mglkg/day)· 1 

(mglkg/day) 1 

(mglkg/day)· 1 

(mglkg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mglkg/day)"1 

(mg/kg/day)" 1 

(mglkg/day)" 1 

(uglm3r, 

(ug/m3) I 

(uglm3)1 

(uglm\ 1 

(uglmarl 

(uglm3), 

(uglm\ 1 

(ug/m3r, 

(ug/m3)"1 

(ug/m3rl 

(uglm3r1 

(ug/m3rl 

Non-Cancer Hazard Calculations 

Cancer Risk II Intake/Exposure Concentration RID/RIC 

1 6E-04 

1 4E-07 

1 6E-06 

1 3E-06 

1 2E-05 

2 7E-04 

4 5E-04 

5 9E-05 

5 4E-08 

4 5E-07 

1 tE-07 

9.8E-07 

6.1E-05 

5.1E-04 

5.1E-04 

1.7E-10 

2.7E-13 

3.1E-12 

2.6E-12 

2.3E-10 

3.1E-07 

2.8E·10 

3.1E-07 

3 1E-07 

3 1E-07 

5 1E-04 

Value Units Value Un~s 

4.9E-05 

8.1E-07 

2.0E-06 

1.2E-10 

1.0E-01 

9.1E-05 

1 2E-03 

5 4E-05 

1.9E-01 

3 1E-03 

2 BE-03 

O.OE+OO 

1 BE-05 

3.2E-07 

5.7E-07 

9.9E-12 

O.OE+OO 

7.6E-06 

0.0E+00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.DE+OO 

3 3E-10 

5.5E-12 

1.4E-1t 

B.OE-16 

7.0E-07 

6.2E-10 

8.2E-09 

3.7E-10 

1.3E-06 

2.1E-08 

1.9E-08 

O.OE+OO 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mglkglday) 

(mg/kglday) 

(mgfkglday) 

(mgfkglday) 

(mgfkglday) 

(mgfkglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

{mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

NA 

2 OE-05 

1.3E-05 

7 OE-10 

1 OE+OO 

3.0E-04 

3.0E-03 

3.0E-04 

7.0E-01 

NA 

2.4E-02 

1 OE-05 

NA 

2.0E-05 

1.3E-05 

7.0E-10 

1.0E+00 

3 OE-04 

7.5E-05 

3.0E-04 

7.0E-01 

NA 

9.6E-04 

1 OE-05 

NA 

NA 

NA 

4.0E-D8 

5.0E-03 

1.5E-05 

1.0E-04 

6.0E-06 

NA 

NA 

5 OE-05 

NA 

(mglkg/day) 

(mgfkg/day) 

(mgll<glday) 

(mgll<.glday) 

(mg/kglday) 

(mgfkg/day) 

(mglkglday) 

(mgfkglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

{mg/kglday) 

(mg/kglday) 

(mgil<g/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

{mglm3
) 

(mg/m3) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

Hazard Quotient 

004 

0.2 

0.2 

0.1 

0.3 

0.4 

0.2 

0.3 

0.1 

17 

002 

004 

0.01 

0.03 

0.10 

1 8 

1 8 

2 OE-8 

0.0001 

0.00004 

0.00008 

0 00006 

0 0004 

0.0007 

0.0007 

0.0007 

1 8 



!Scenario Timelrame. Future 

Receptor Population Residents 

Receptor Age Child 

Medium 

!Surface Soil 

Medium Total 

Exposure Medium 

Surface Soil 

Exposure Medium Total 

Air 

Exposure Medium Total 

,.. 

Exposure Point 

lOA- Low Concentrations 
Area 

Exposure Point Total 

lOA- Low Concentrations 
Area 

Exposure Point Total 

Exposure Route 

Ingestion 

II Exp. Route Total I, 
Dermal 

II Exp Route Total II 

Inhalation 

II Exp. Route Total II 

TABLE 7 3 RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDO Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC Cancer Risk Calculations 

Value 

0.210 

1.50 

0.007 

8 OE-6 

7,300 

6.20 

9 90 

4.10 

15,000 

24 0 

240 

a 390 

t9 0 

0210 

1.50 

0 007 

B.OE-6 

7,300 

6.20 

9.90 

4.10 

15,000 

24.0 

240 

0.390 

19.0 

1 9E-11 

1 4E-10 

61E-13 

7.3E-16 

6.6E-7 

5.6E-10 

9.0E-10 

3.7E-10 

1 4E-6 

2.2E-9 

2.2E-B 

3 5E-11 

1.7E-9 

Units 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/J<g 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgtkg 

mgtkg 

mg/kg 

mglkg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Intake/Exposure Concenlrallon 

Value I Units 

1 2E-06 

1.6E-06 

7.3E-09 

8.8E-12 

8.0E-03 

6.8E-06 

5.8E-05 

4.5E-06 

1.6E-02 

2.6E-05 

2.6E-04 

4.3E-07 

2.1E-05 

4.5E-07 

6.4E-07 

2.1E-09 

7.4E-13 

O.OE+OO 

5.7E-07 

0 OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

B.4E-12 

1.1E-11 

5.0E-14 

6.0E-17 

5.5E-OB 

4.6E-11 

3.9E-10 

3.1E-11 

1.1E-07 

1.BE-10 

1.BE-09 

2.9E-12 

1.4E-10 

(mg/k!}lday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/dey) 

(mg/kg/day) 

(mg/ll:g/day) 

(mg/ll:g/day) 

(mg/lo:g/day) 

(mgll<g/day) 

(mgll<g/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/k\}lday) 

(mg/kglday) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

CSF/UnH. Risk 
Value I Units 

7 3E+00 

2.0E+00 

9.1E+00 

1 3E+05 

NA 

1 5E+00 

S.OE-01 

NA 

NA 

NA 

NA 

NA 

NA 

7 3E+00 

2 OE+OO 

9 1E+OO 

1 3E+05 

NA 

1 5E+00 

2 0E+01 

NA 

NA 

NA 

NA 

NA 

NA 

1. 1E-03 

5 7E-04 

2.6E-03 

3 BE+01 

NA 

4 3E-03 

8 4E-02 

9 OE-03 

NA 

NA 

NA 

NA 

NA 

(m!}lkg/day)" 1 

(mg/kg/day)"1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mglkg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)"1 

(mg/kg/dey)· 1 

(mglkg/day)· 1 

(mglkg/dey)" 1 

(mglkg/day) 1 

(mg/kg/day) 1 

mg/kg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mglkg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)- 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)"1 

(mglkg/day)"1 

(mglkg/day)"1 

(mg/kg/day)"1 

(mgtkg/day)"1 

(ug/m3)1 

(ug/m3r, 

(ug/m3) I 

(ug/m3), 

(ug/m3) I 

(ug/mar, 

(ug/m3rl 

(ug/m3)"1 

(ug/ma) I 

(uglm3r, 

(uglm\1 

(ug/ma) I 

(ug/ma), 

Non-Cancer Hazard Calculations 

Cancer Risk II Intake/Exposure Concentration 

9.0E-06 

3.3E-06 

6.7E-08 

1.1E-06 

1.0E-05 

2.9E-05 

5 3E-05 

3.3E-06 

1 3E-06 

1 9E-08 

9.6E-OB 

B.SE-07 

5.5E-06 

5.8E-05 

S.BE-05 

92E-12 

6.4E-12 

1.3E-13 

2.3E-12 

2.0E-10 

3.3E-08 

2.8E-10 

3.4E-08 

3 4E-OB 

3.4E-08 

5.BE-OS 

Value I Units 

2.7E-06 

1.9E-05 

B.6E-OB 

1.0E-10 

9.3E-02 

7.9E-05 

1.3E-04 

5.2E-05 

1.9E-01 

3.1E-04 

3.1E-03 

S.OE-06 

2.4E-04 

9.BE-07 

7.5E-06 

2.4E-OB 

B.6E-12 

O.OE+OO 

6.7E-06 

0 OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

0 OE+OO 

1.8E-11 

1.3E-10 

5.8E-13 

7.0E-16 

6.4E-07 

5.4E-10 

8.6E-10 

3.6E-10 

1.3E-06 

2.1E-09 

2.1E-08 

3.4E-11 

1.7E-09 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglktl'day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/l<g/day) 

(mg/lo:g/day) 

(mg/kglday) 

(mg/kglday) 

(mtl'ktl'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/dey) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/ktl'day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

RID/RIC 

Value I Units 

NA 

2.0E-05 

1 3E-05 

7 OE-10 

1.0E+OO 

3 OE-04 

3 OE-03 

3 OE-04 

70E-01 

NA 

2 4E-02 

1.0E-05 

5 OE-03 

NA 

2 OE-05 

1 3E-05 

7.0E-10 

1.0E+00 

3.0E-04 

7.5E-05 

3.0E-04 

7.0E-01 

NA 

9 6E-04 

1.0E-05 

5.0E-03 

NA 

NA 

NA 

4 OE-08 

5 OE-03 

1.5E-05 

1 OE-04 

6 OE-06 

NA 

NA 

S.OE-05 

NA 

NA 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/l<g/day) 

(mg/kg/day) 

(mgll<g/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/ll:gldey) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mglkglday) 

(mglkg/day) 

(mg/ktl'day) 

(mg/m3
) 

{mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

Hazard Quotient 

1.0 

0 007 

O.t 

009 

0.3 

0.04 

0.2 

0.3 

O.t 

05 

0.05 

26 

04 

0.002 

0.01 

0.02 

04 

30 

3.0 

1.7E-8 

0 0001 

0.00004 

0 000009 

0.00006 

0.0004 

II o.ooo6 II 
II o.ooo6 11 
lf-oo6o6 11 

3.0 



eceptor Population: Residents 

Medium 

!Subsurface Soil 

Medium Total 

Notes 

Exposure Medium Exposure Point 

Subsurface Soil lOA- Entire Site 

Exposure Point Total 

Exposure Medium Total 

Air lOA- Entire Site 

Exposure Route 

TABLE 7.3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC Cancer Risk. Calculations Non-Cancer Hazard Calculations Chemical of 

Potential Concern Value I Units Intake/Exposure Concentration I CSF/Unit Risk Cancer Risk. Intake/Exposure Concentration AID/RIC Hazard Quotient 

Ingestion 

Exp. Route Total 

Benzo(a)pyrene Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Manganese 

Thallium 

0.253 

6,800 

1 70 

9 20 

4.70 

13,000 

230 

0 090 

mg.tkg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/kg 

Value I Units I Value I Unrts 

1.5E-06 

7 5E-03 

1 9E-06 

5 4E-05 

5.2E-06 

1.4E-02 

2.5E-04 

9 9E-08 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mglkg/day) 

7.3E+00 

NA 

1.5E+00 

5 OE-01 

NA 

NA 

NA 

NA 

(mglk.g/day)"1 

(mglk.g/day)" 1 

(mg/k.g/day)"1 

(mg/k.g/day)"1 

(mglkg/day)" 1 

(mglkg/day)" 1 

(mg/k.g/day)" 1 

(mglkg/day) 1 

t.tE-05 

2.BE-06 

2.7E-05 

4.0E-05 

Value Un~s Value Un~s 

3 2E-06 

8.7E-02 

2.2E-05 

1.2E-04 

S.OE-05 

1.7E-01 

2.9E-03 

1.2E-06 

(mgll<glday) 

(mglkg/day) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

NA 

1 OE+OO 

3 OE-04 

3.0E-03 

3.0E-04 

7 OE-01 

2 4E-02 

1 OE-05 

(mgll<glday) 

(mglkg/day) 

(mg/k.g/day) 

(mg/k.g/day) 

(mg/k.g/day) 

(mg/k.glday) 

(mg/k.g/day) 

(mg/k.glday) 

Dermal IBenzo(a)pyrene Equivalents 

Aluminum 

0253 

6,800 

1.70 

9.20 

4.70 

13,000 

230 

0090 

mglkg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

5.4E-07 

O.OE+OO 

1.6E-07 

O.OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

(mglkglday) 

(mglkg/day) 

(mgll<g/day) 

(mglkg/day) 

(mglkg/day) 

(mglkg/day) 

(mgll<glday) 

(mg/kglday) 

7 3E+00 

NA 

1.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

(mglkg/day)"1 

{mglkg/day)· 1 

(mglkg/day)"1 

(mglkg/day)· 1 

(mglkg/day) 1 

(mg/kg/day) 1 

(mglkg/day) 1 

(mglkglday) 1 

3.9E-06 1.2E-06 

O.OE+OO 

1.8E-06 

O.OE+OO 

O.OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

(mg/kglday) 

(mglkg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

NA 

1.0E+00 

3 OE-04 

7.5E-05 

3.0E-04 

7 OE-01 

9.6E-04 

1.0E-05 

(mg/k.g.lday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/k.glday) 

(mg/k.glday) 

(mg/k.glday) 

{mg/k.glday) 

{mg/k.g/day) 

Arsenic 2 3E-07 

Chromium VI 

Cobalt 

Iron 

Manganese 

Thallium 

II Exp Rou1e T o!al li 4 2E-06 

4 5E-05 

4 5E-05 

Inhalation IBenzo(a)pyreneEquivalents 2.3E-11 mg/m3 1.0E-11 (mg/m3
) 11E-03 (ug!m3

)"
1 11E-11 2.2E-11 (mg/m3

) NA (mg/m3
) 

Aluminum 6.2E-7 mg/m3 5.1 E-08 (mg/m3
) NA (uglm3

)"
1 5.9E-07 (mg/m3

) 5 OE-03 (mg/m3
) 

Arsemc 1.5E-10 mg/m3 1.3E-11 (mg/m3
) 4.3E-03 (uglm3

)"
1 5.5E-11 1.5E-10 (mg/m3

) 1.5E-05 (mg/m3
) 

ChromiumVI 8.4E-10 mg/m3 3.7E-10 (mg/m3
) 8.4E-02 (ug!m3

)"
1 3.1E-08 a.OE-10 (mgtm3) 1.0E-04 (mg/m3) 

Cobalt 4.3E-10 mg/m3 3.5E-11 (mg/m3
) 9 OE-03 (ug.tm3

)"
1 3.2E-10 4 1E-10 (mg/m3

) 6.0E-06 (mg/m3) 

l
~ron 1.2E-6 mg/m3 9.7E-08 (mg/m3

) NA (ug!m3
)"

1 1.1 E-06 (mg/m3
) NA (mg/m3

) 

Manganese 2.1 E-8 mg/m3 1 7E-09 (mg/m3
) NA (uglm3

)"
1 2.0E-08 (mgtm3) 5 OE-05 (mg/m3) 

Thallium 8.2E-12 mq/m3 6.7E-13 (mq/m3
) NA . (ugtm3

)"
1 7.BE-12 (mg/m3

) NA (mg/m3) 

0.09 

0.07 

0.04 

02 

02 

0 1 

0.1 

09 

0 006 

0 006 

0.9 

0.9 

0.0001 

0.000010 

0 000008 

0.00007 

0.0004 

Exp RouteTotal I 31E-08 l~ 
Exposure Point Total 3 lE-08 I 0 0006 11 

Exposure Medium Total 3 1E-08 D 0.0006 

4 5E-05 0.9 

Total of Receptor Risks Across All Media 6 1E-04 Total of Receptor Hazards Across All Media 58 

1 -Mutagenic chemicals were evaluated In accordance with US EPA's Supplemental Guidance lor Assessing Susceptlbl!Hy from Early-Life Exposure to Carcinogens (2005). 



Residents 

Medium 

ISurlace Soil 

Medium Total 

Exposure Medium 

Surface Sorl 

Exposure Medium Total 

Exposure Point 

lOA- Hrgh Concentrations 

Area 

Exposure Point Total 

Air I lOA- High Concentrations 

Area 

Exposure Point Total 

Exposure Medium Total 

Exposure Route 

Ingestion 

Exp Route Total 

Dermal 

Exp Route Total 

Inhalation 

Exp. Roule Total 

TABLE 7 4.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equtvalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equiva!enls 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Benzo{a)pyrane Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC Cancer Risk Calculations 

Value 

3 BO 

0.063 

0.160 

9.2E-6 

8,000 

7.10 

93 B 

4.20 

15,000 

240 

220 

3 BO 

0.063 

0.160 

9.2E-6 

8,000 

7.10 

93.8 

4.20 

15,000 

240 

220 

3 5E-10 

5 7E-12 

1 SE-11 

84E-16 

7 3E-7 

6 5E-10 

8 5E-9 

3 8E-10 

1.4E-6 

2.2E-B 

2.0E-B 

O.OE+O 

Units 

mg!kg 

mglkg 

mglkg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mg/m3 

mg/mJ 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Intake/Exposure Concentration 

Value I Units 

3 3E-06 

3 OE-08 

7.5E-OB 

4.3E-12 

3.BE-03 

3.3E-06 

B.1E-05 

2.0E-06 

7.0E-03 

1.1E-04 

1 OE-04 

O.OE+OO 

1 7E-06 

1 7E-OB 

3 OE-08 

5.2E-13 

0 OE+OO 

4.0E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

2 lE-10 

1 9E-12 

4.BE-12 

2 7E-16 

2 4E-07 

2.1E-10 

5.1E-09 

1.3E-10 

4.5E-07 

7.2E-09 

6.6E-09 

O.OE+OO 

(mg/kglday) 

(mg/kg!day) 

(mg/kl)lday) 

(mg/kglday) 

(mglk.g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/k.g/day) 

(mg!kglday) 

(mglkg/day) 

(mglk.g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg!day) 

(mg/k.g/day) 

(mg/k.glday) 

(mglkg/day) 

(mg/kglday) 

(mg/k.glday) 

(mglkglday) 

(mg/kglday) 

(mg/k.g/day) 

(mg/k.glday) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

CSF/Unrt Risk 

Value I Unrts 

7.3E+00 

2.0E+00 

9 1 E+OO 

1.3E+05 

NA 

1 5E+00 

5.0E-01 

NA 

NA 

NA 

NA 

NA 

7.3E+00 

2.0E+00 

9.1E+00 

1.3E+05 

NA 

1.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

NA 

1.1E-03 

5.7E-04 

2.6E-03 

3.8E+01 

NA 

4.3E-03 

8.4E-02 

9 OE-03 

NA 

NA 

NA 

NA 

(mglkg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/dayr' 

(mglkg/day)"1 

(mg/kg/day)"1 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/dayr' 

{mg/kg/day)"1 

(mg/kg/day) 1 

(mglkg/day)" 1 

(mglkg/day)"1 

(mg/kg/dayt 

(mglkg/day)·1 

(mglkg/day)"' 

(mg/kg/day)·' 

(mg/kg/day) 1 

(mg/kg/day)·' 

(mg/kgtdayr 1 

(mg/kg/day) 1 

(mglkg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day) 1 

(mg/kg/day)· 1 

(uglm3r, 

(ug/ma)"1 

(ugtmar1 

(ug/m3r' 

(ugfma)-r 

(uglm3r' 

(ug/mar, 

(ug/mJ)' 

(uglma), 

(uglma)' 

(uglm3rl 

(ug/m3
)"

1 

Non-Cancer Hazard Calculattons 

Cancer Risk II Intake/Exposure Concentration 

2.4E-05 

5.9E-08 

6.8E-07 

5.6E-07 

5 OE-06 

4 OE-05 

7 IE-OS 

1 2E-05 

3 3E-08 

2 7E-07 

6 7E-08 

6 OE-07 

1.3E-05 

8 4E-05 

8 4E-05 

2.3E-10 

1 1E-12 

1 2E-11 

I.OE-11 

9.1E-10 

4.3E-07 

1.1E-09 

4.3E-07 

4.3E-07 

4 3E-07 

8.4E-05 

Value I Uni1s 

5.2E-06 

8.6E-08 

2.2E-07 

1.3E-1l 

1.1E-02 

9.7E-06 

1.3E-04 

5 8E-06 

2.1E-02 

3.3E-04 

3.0E-04 

0 OE+OO 

2.7E-06 

4 8E-08 

8 7E-08 

1.5E-12 

0 OE+OO 

1.2E-06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.3E-10 

S.SE-12 

1.4E-11 

80E-16 

7 OE-07 

6.2E-10 

8.2E-09 

3.7E-10 

1.3E-06 

2.1E-08 

1 9E-OB 

O.OE+OO 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/k!;Jiday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mglkg/day) 

{mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

{mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

{mg/m3
) 

(mg/m3
) 

(mglm3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

RID/RIC 

Value I Units 

NA 

2.0E-05 

1.3E-05 

7.0E-10 

1.0E+00 

3 OE-04 

3.0E-03 

3.0E-04 

7 OE-01 

NA 

2 4E-02 

I.OE-05 

NA 

2.0E-05 

1.3E-05 

70E-10 

l.OE+OO 

3 OE-04 

7 SE-05 

3 OE-04 

7.0E-01 

NA 

9.6E-04 

1 OE-05 

NA 

NA 

NA 

4 OE-08 

5.0E-03 

1.5E-05 

1.0E-04 

6.0E-06 

NA 

NA 

5.0E-05 

NA 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg!day) 

(mg/kg!day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mglk.g/day) 

(mg/kglday) 

(mglkg/day) 

(mg/k.g/day) 

(mg/l<"g/day) 

(mg/kg/day) 

(mg!k.g/day) 

(mglkglday) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

Hazard Quotient 

0.004 

0.02 

0.02 

0.01 

0.03 

004 

0 02 

003 

0 01 

02 

0.002 

0007 

0.002 

0 004 

0.02 

0.2 

0.2 

2.0E-8 

0.0001 

0 00004 

0.00008 

0.00006 

0.0004 

0.0007 

0 0007 

0.0007 

02 



Scenario Timelrame: Future 

Receptor Population· Res1dents 

Receptor Age: Adurt 

Medium 

ISurlace Soil 

Medium Total 

Exposure Medium 

Surface Soil 

Exposure Medium Total 

Air 

Exposure Medium Total 

Exposure Point 

lOA- Low Concentrallons 
Area 

Exposure Point Total 

lOA - Low Concentrations 
Area 

Exposure Point Total 

Exposure Route 

Ingestion 

II E><p Rou1a Total II 
Dermal 

I Exp. Route Total 

Inhalation 

II E><p. Route Total II 

TABLE 7 4 RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical ol 

Polential Concern 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

Benzo(a)pyrene Equivalents 

Aroclor-1260 

Heptachlor Epoxlde 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

Benzo(a)pyrene EquiValents 

Aroclor-1260 

Heptachlor Epoxide 

2.3.7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC Cancer Risk CalculatiOns 

Value I Un1ts 

0210 

1.50 

0 007 

B.OE-6 

7,300 

6.20 

9.90 

4.10 

15,000 

24 0 

240 

0.390 

190 

0.210 

1.50 

0007 

80E-6 

7,300 

6.20 

9.90 

4.10 

15,000 

24 0 

240 

0.390 

19.0 

1.9E-11 

1.4E-10 

6.1E-13 

7.3E-16 

6.6E-7 

5.6E-10 

9.0E-10 

3.7E-10 

1.4E-6 

2.2E-9 

2.2E-8 

3.5E-11 

1 7E-9 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/il:g 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/m 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

~m3 

Intake/Exposure Concentration 

Value 

t.BE-07 

7 OE-07 

3.1E-09 

3.BE-12 

3.4E-03 

2.9E-06 

8.5E-06 

1.9E-06 

7 OE-03 

1.1E-05 

1 IE-04 

1.8E-07 

8 9E-06 

9.4E-08 

3.9E-07 

1.3E-09 

4.5E-13 

O.OE+OO 

3.5E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

1.2E-11 

4.5E-11 

2.0E-13 

2.4E-16 

2.2E-07 

1.9E-10 

5.4E-10 

1 2E-10 

4 5E-07 

7.2E-10 

7.2E-09 

1.2E-11 

5.7E-10 

Units 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mgll<glday) 

(mgil<giday) 

(mgll<glday) 

(mglkglday) 

(mglkglday) 

(mglkglday) 

(mglkglday) 

(mg/kglday) 

(mg/kg/day) 

(mg!kglday) 

(mglkg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/m~) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

CSF/Unit Risk 

Value 

7.3E+OO 

2.0E+OO 

9 1E+OO 

1 3E+05 

NA 

1.5E+00 

5.0E-01 

NA 

NA 

NA 

NA 

NA 

NA 

7.3E+00 

2 OE+OO 

9.1E+00 

1.3E+05 

NA 

1 5E+00 

2 OE+Ot 

NA 

NA 

NA 

NA 

NA 

NA 

1.1E-03 

5 7E-04 

2 6E-03 

3 8E+01 

NA 

4 3E-03 

8 4E-02 

9 OE-03 

NA 

NA 

NA 

NA 

NA 

Units 

(mglkg/day)· 1 

(mglkg/day)"1 

(mglkg/day)"1 

(mg/kg/day)" 1 

(mglkg/day)"1 

(mglkg/day)" 1 

(mglkg/day) 1 

(mglkg/day) 1 

(mglkg/day) 1 

(mglkg/day) 1 

(mg/kg/day) 1 

(mglkg/day) 1 

(mgtkg/day)" 1 

(mg/kg/day)"1 

(mglkg/day)" 1 

(mglkg/day) 1 

(mglkg/day)· 1 

(mglkg/day) 1 

(mglkg/day)" 1 

(mglkg/day)" 1 

(mg/kg/day)·1 

(mg/kg/day)"1 

(mg/kg/day)·1 

(mg/kg/day)· 1 

(mglkg/day)"1 

(mglkg/day)"1 

(uglm3)"1 

(ug/m3r, 

(ug/m3) I 

(ug/m3)"1 

(ug/m3)·1 

(uglm3)1 

(uglm3r, 

(ug/m3r, 

(ug!m\ 1 

(uglm3r, 

(ug/m3)1 

(uglm3rl 

(ug/m3)1 

Non-Cancer Hazard Calculations 

Cancer Risk II lntake/Exposur~ Concentration I "-. RI?/RIC 
V8iUO::! Units Value Units 

1.3E-06 

1.4E-06 

2.9E-08 

4.9E-07 

4 4E-06 

4 3E-06 

1.2E-05 

6 BE-07 

7.9E-07 

1 IE-08 

S.BE-08 

5.2E-07 

2.1E-06 

1.4E-05 

1.4E-05 

1.3E-11 

2.6E-11 

5.2E-13 

9.1E-12 

8.0E-10 

4.6E-08 

1.1E-09 

4.8E-08 

4 8E-08 

4.8E-08 

1.4E-05 

2.9E-07 

2.1E-06 

9.2E-09 

1.1E-1 I 

1.0E-02 

8.5E-06 

1.4E-05 

5.6E-06 

2.1E-02 

3.3E-OS 

3.3E-04 

5.3E-07 

2.6E-05 

1.5E-07 

1.1E-06 

3.7E-09 

1.3E-12 

O.OE+OO 

1.0E-06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.8E-11 

1.3E-10 

5.8E-13 

7.0E-16 

6.4E-07 

5.4E-10 

8.6E-10 

3.6E-10 

1.3E-06 

2.1E-09 

2 tE-08 

3.4E-11 

1.7E-09 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mglkg/day) 

{mg/kglday) 

(mg/kg/day) 

{mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

{mg/kglday) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgiday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/m3) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m 3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

NA 

2.0E-05 

1.3E-05 

7.0E-t0 

1 .OE+OO 

3 OE-04 

3 OE-03 

3 OE-04 

7.0E-01 

NA 

2 4E-02 

1 OE-05 

5 OE-03 

NA 

2 OE-05 

1 3E-05 

7 OE-10 

1.0E+00 

3.0E-04 

7.5E-05 

3.0E-04 

7.0E-01 

NA 

9.6E-04 

1.0E-05 

S.OE-03 

NA 

NA 

NA 

4.0E-08 

S.OE-03 

1.5E-05 

1 OE-04 

6 OE-06 

NA 

NA 

5.0E-05 

NA 

NA 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mgfkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mglm3) 

(mg/m3
) 

Hazard Quotient 

0.1 

0.0007 

002 

0 010 

0.03 

0 005 

002 

003 

0 01 

005 

0.005 

03 

0.06 

0.0003 

0.002 

0.003 

0.06 

0.3 

0.3 

1.7E-8 

0.0001 

0 00004 

0.000009 

0.00006 

0.0004 

0.0006 

0.0006 

0.0006 

0.3 



Residents 

Medium Exposure Medium Exposure Point 

Subsurface Soi! Subsurface Soil lOA- Entire Site 

Exposure Point Total 

Exposure Medium Total 

Air lOA- Entire Site 

Exposure Poln·. Total 

Exposure Medium Total 

Medium Total 

Notes 

TABLE 7.4.AME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Exposure Route 

Ingestion 

I Exp. Route Total I 

Chemical of 

Potential Concern 

Benzo(a)pyrene Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Manganese 

Thallium 

Dermal IBenzo(a)pyrene Equivalents 

Aluminum 

II E"P Ro"te Total II 

Inhalation 

r Exp.--ROUte Total I 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Manganese 

Thallium 

Benzo(a)pyrene Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Manganese 

Thallium 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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EPC 

Value I Units 

0.253 

6,800 

1 70 

9 20 

4 70 

13,000 

230 

0.090 

0.253 

6,800 

1 70 

9.20 

4.70 

13,000 

230 

0.090 

2.3E-11 

6.2E-7 

1.5E-10 

8.4E-10 

4.3E-10 

1.2E-6 

2.1E-B 

8 2E-l2 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mglkg 

m!)fkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mglkg 

m9"kg 

mglkg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

~rna 

Cancer A1sk Calculations 

Intake/Exposure Concentration I CSF/Unrt Risk 

Value 

2 2E-07 

3 2E-03 

8 OE-07 

7 9E-06 

2 2E-06 

6.1E-03 

1.1E-04 

4.2E-08 

1.1E-07 

O.OE+OO 

9.6E-08 

0 OE+OO 

O.OE+OO 

0 OE+OO 

0 OE+OO 

0 OE+OO 

1.4E-11 

2.0E-07 

5.1E-11 

S.OE-10 

1.4E-10 

3.9E-07 

6.9E-09 

2.7E-12 

Units 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/k!}lday) 

(mg/kg/day) 

(mg/k!}lday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kglday) 

(mg/k!}lday) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mglkg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

Value 

7.3E+00 

NA 

1 5E+00 

S.OE-01 

NA 

NA 

NA 

NA 

7.3E+00 

NA 

1.5E+00 

2.0E+01 

NA 

NA 

NA 

NA 

1.1E-03 

NA 

4 JE-03 

8 4E-02 

9.0E-03 

NA 

NA 

NA 

Unrts 

(m!)fkg/dayr1 

(mg/kg/dayr1 

(mg/kg/dayr1 

(mglkg/dayr1 

(mglkg/dayr1 

(mg/kg/dayr 1 

(mglkg/dayr1 

(mglkg/dayr 1 

(mg/kg/dayr 1 

(mglkg/day)"1 

(mglkg/dayr1 

(mg/kg/dayr 1 

(mglkg/day) 1 

(m!}lkg/dayr1 

(mg/kg/dayr' 

(mglkg/dayt 

(ug/mar, 

(ug/mar, 

(ugtmar, 

(ug/m3r, 

(ug/m3)1 

(ug/ma)l 

(ug/ma), 

(ug/mar, 

Total of Receptor Risks Across All Media 

1 -Mutagenic chemicals were evaluated In accordance with USEPA's Supplemental Guidance lor Assessing Susceptibility !rom Early-Lila Exposure to Carcinogens (2005) 

Cancer Risk 

1.6E-06 

1.2E-06 

4.0E-06 

6.7E-06 

B.2E-07 

1.4E-07 

9 7E-07 

7.7E-06 

7 7E-06 

1 5E-11 

2 2E-10 

4.2E-08 

1.3E-09 

4.4E-OB 

4.4E-OB 

4.4E-OB 

7.BE-06 

l.lE-04 

Non-Cancer Hazard Calculations 

Intake/Exposure Concentration AID/RIC Hazard Quotient 

Value Unrts Value Units 

3 5E-07 

9 JE-03 

2.3E-06 

1 3E-05 

6 4E-06 

l.8E-02 

3.2E-04 

1.2E-07 

1 BE-07 

0 OE+OO 

2 8E-07 

0 OE+OO 

0 OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

2.2E-11 

5.9E-07 

1.5E-10 

B.OE-10 

4.1E-10 

1.1E-06 

2.0E-08 

7.BE-12 

(mgll<glday) 

(mgll<g/day) 

(mgll<g/day) 

(mgll<glday) 

(mglkg/day) 

(mg/kg/day) 

(mgll<g/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kglday) 

(mg/kglday) 

(mglkglday) 

(mg/kg/day) 

(mgll<g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(~rna) 

NA 

1.0E+00 

3 OE-04 

J.OE-03 

J.OE-04 

?.OE-01 

2.4E-02 

1.0E-05 

NA 

1 .OE+OO 

J.OE-04 

7.5E-05 

3.0E-04 

7.0E-01 

9 6E-04 

1 OE-05 

NA 

5.0E-03 

1.5E-05 

l.OE-04 

6.0E-06 

NA 

5.0E-05 

NA 

(mg/kg/day) 

(mg/kg/day) 0.009 

(mg/kglday) 0.008 

(mgll<glday) 0.004 

(mg/kglday) 0.02 

(mg/kg/day) 0.03 

(mgll<g/day) 0.01 

{mg/kglday) 0.01 

(mg/kg/day) 

(mg/kglday) 

(mg/ll:g/day) 

(mgll<g/day) 

(mg/ll:g/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mg/m3
) 

(mgfm3
) 

II o.o9 II 

0.0009 

0 0009 

009 

0.09 

0.0001 

0.000010 

0.000008 

0.00007 

00004 

0.0006 

0 0006 

0.0006 

II o 10 II 
Total o1 Receptor Hazards Across All Med1a 0.6 



LIST OF TABLES 
RAGS PART D TABLE 9 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- INCLUDING 
CHEMICALS OMITIED ON THE BASIS OF BACKGROUND 

Table No. 
REASONABLE MAXIMUM EXPOSURES 

9.1.RME Child Commercial Receptors 
9.2.RME Adult Commercial Receptors 
9.3.RME Lifelong Commercial Receptors 
9.4.RME Child Residents 
9.5.RME Adult Residents 
9.6.RME Lifelong Residents 



Medium 

!Surface Soil 

~umTotal 

Commercial User 

Exposure 
Medium 

Exposure 
Point 

TABLE 9.1.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 
of Potential 

Concern 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 1 OF 3 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal External 

(Radiation) 

Surface Soil lOA - High Concentrations I Benzo(a)pyrene Equivalents 3E-05 

3E-08 
3E-07 
3E-07 

3E-05 

2E-08 
2E-07 
5E-08 

Air 

Area Aroclor-1260 

E~sure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 

Iron 
Lead 
Manganese 

Thallium 

hemical Total 

lOA- High ConcentrationsiBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

Exposure Point Total 

E~sure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 

Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manganese 

Thallium 

!Chemical Total 

3E-06 
6E-05 

1E-04 

1E-11 

2E-14 

2E-13 
2E-13 

2E-11 
2E-08 
2E-11 

2E-08 

4E-07 

3E-05 

Exposure 

Routes Total 

6E-05 

5E-08 
5E-07 
3E-07 

3E-06 
6E-05 

Primary 

Taroet Oroan(s) 

NA 
Immune 

Liver 
Reproductive 

CNS 
Skin, CVS 

None Specified 
Thyroid 

GS 
NA 

CNS 

Skin 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0.009 0.007 
0.03 0.02 
0.04 0.006 
0.02 
0.06 0.01 
0.09 
0.04 
0.06 

0.03 

Exposure 

Routes Total 

0.02 
0.05 
0.04 
0.02 
0.08 
0.09 
0.04 
0.06 

0.03 

'I IE 04 II I 0.4 I I 0.04 II 0.4 I 
'I - - 1 E-04 11 II 6.4 - I 
II 1E-04 II II 0.4 I 

1E-11 NA 
2E-14 NA 
2E-13 NA 
2E-13 Reproductive, Respi 1E-9 1E-9 

CNS 0.000010 0.000010 
2E-11 NA 0.000003 0.000003 
2E-08 RespiratoJY 0.000006 0.000006 
2E-11 Respiratory 0.000004 0.000004 

NA 

0.00003 

11 
2E-08 I I 0.00005 

I 2E-08 I I 0.00005 

2E-oa II II 0.00005 

r-----w04~r------ 1 o.4 11 



Medium 

ISurtace Soil 

!Medium Total 

Commercial User 

Exposure 
Medium 

Exposure 

Point 

Chemical 
of Potential 

Concern 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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Carcinogenic Risk 

Ingestion Inhalation Dennal External 

(Radiation) 

Surface SoH lOA~ Low Concentrations IBenzo(a)pyrene Equivalents 2E-06 1E-06 

Air 

Area Aroclor-1260 

E~su re Point T a tal 

Exposure Medium Total 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 
Arsenic 
Chromium VI 

Cobalt 

Iron 
Lead 
Manganese 

Thallium 

Vanadium 

!Chemical Total 

lOA- Low Concentrations IBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

E~sure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 

2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 
Chromium VI 

Cobalt 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

!Chemical Total 

7E-07 6E-07 

1E-08 8E-09 
2E-07 4E-08 

2E-06 4E-07 

6E-06 

1E-05 2E-06 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes T a tal Taroet Oroan(s) Routes Total 

3E-06 NA 

1E-06 Immune 0.2 0.2 0.4 

2E-08 Liver 0.001 0.0008 0.002 

3E-07 Reproductive 0.03 0.005 0.04 

CNS 0.02 0.02 
3E-06 Skin, CVS 0.06 0.010 0.07 
6E-06 None Specified 0.009 0.009 

Thyroid 0.04 0.04 

GS 0.06 0.06 
NA 

CNS 0.03 0.03 

Skin 0.1 0.1 

Kidney I 0.01 I I I 0.01 
II 1E-05 II 0.6 0.2 II 0.7 I 
lf--iE~ll lr--~1 

I 1Eo5 II II o.? I 
NA 

NA 
NA 

Reproductive, Respi 

CNS 

NA 

Respiratory 
Respiratory 

NA 

NA 

CNS 

NA 

NA 
II I I I I 
lr--:-:--11 
II II II I 
II 1E-05 II II 0.7 I 



Medium 

!Subsurface Soil 

!Medium Total 

Receptor Total 
Notes. 

Exposure 
Medium 

Subsurface Soil 

Exposure 
Point 

lOA - Entire Sile 

Exposure Point Total 

Exposure Medium Total 

Air lOA - Entire Site 

TABLE 9.1.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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Chemical 
of Potential 

Concern 

Benzo(a)pyrene Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Manganese 
Thallium 

'!Chemical Total ----- I 

Benzo(a)pyrene Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Manganese 
Thallium 

Ingestion 

2E-06 

6E-07 
6E-06 

9E-06 

Inhalation 

8E-13 

4E-12 
2E-09 
2E-1t 

Carcinogenic Risk 

Dermal 

2E-06 

1E-07 

2E-06 

External 
(Radiation) 

Exposure 
Routes T a tal 

4E-06 

Primary 
Target Organ(s) 

NA 

CNS 

7E-07 II Skin, CVS 
BE-06 None Specified 

I 1E-o5 II 
I 1E-05 II 

1E-05 

8E-13 

4E-12 

2E-09 
2E-11 

Thyroid 
GS 

CNS 
Skin 

NA 

CNS 
NA 

Respiratory 
Respiratory 

NA 
CNS 

NA 

!Chemical Total II I 2E-09 I I II 2E-09 I 
E~sure Point Total II II 2E-09 I 

I ExposureMediumTotal ~~------------- II 2E-09 I 
II II 1E-05 

Receptor Risk Total 1E-04 

1 -Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.02 
0.02 

0.008 
0.04 
0.05 
0.03 
0.02 

0.2 

Inhalation 

0.000008 
0.0000007 
0.0000006 
0.000005 

0.00003 

0.00004 

Dermal 

0.003 

0.003 

Receptor HI Total 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 
Total Kidney HI 

Total Liver HI 

Total Respiratory HI 

Total None Specified HI 

Total Skin HI 

Total Thyroid HI 

T otat Reproductive HI 

Exposure 
Routes T a tal 

0.02 
0.02 

0.008 
0.04 
0.05 
0.03 

0.02 

I o.2 I 
I o.2 I 

0.2 

0.000008 
0.0000007 
0.0000006 
0.000005 

0.00003 

II o.oooo4 I 
II o.oooo4 I 
II o.oooo4 I 

0.2 

0.1 

0.2 

0.2 

0.4 

0.01 

0.05 

0.00002 

0.1 

0.3 

0.1 

0.08 



Medium 

!Surface Soil 

]Medium Tolal 

Commercial User 

Exposure 
Medium 

Surface Soil 

Exposure 
Point 

TABLE 9.2.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 
of Potential 

Concern 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 1 OF 3 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal Extemal 
(Radiation) 

lOA- High Concentrations 'Benzo(a)pyrene Equivalents 
Area Aroclor-1260 

5E-06 

1E-08 
1E-07 
1E-07 

5E-06 

1E-08 
1E-07 
3E-08 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manganese 
Thallium 

1E-06 
9E-06 

3E-07 

Exposure 
Routes Total 

1E-05 

3E-08 
3E-07 
1E-07 

1E-06 
9E-06 

!Chemical Total II 2E-05 I I 6E-06 I II 2E-05 II 
Exposure Point Total --------- -------11 11 2E-05 li 

Primary 
Target Organ(s) 

NA 
Immune 

Liver 
Reproductive 

CNS 
Skin, CVS 

None Specified 
Thyroid 

GS 
NA 

CNS 

Skin 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.0009 

0.004 
0.004 
0.002 
0.007 
0.009 
0.004 
0.006 

0.003 

0.04 

Inhalation Dennal 

0.001 

0.003 
0.0009 

0.002 

Exposure 
Routes Total 

0.002 

0.006 
0.005 
0.002 
0.009 
0.009 
0.004 
0.006 

0.003 

o.oo7 II o.o5 1 
II o.o5 I 

~ Exposure Medium Total I 11 2E-65 I' II o.o5 I 
Air I lOA- High Concentrations 'Benzo(a)pyrene Equivalents II I 2E-11 I I I 2E-11 

Area Aroclor-1260 8E-14 8E-14 
Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 

9E-13 9E-13 
7E-13 7E-13 

7E-11 7E-11 
3E-08 3E-08 

8E-11 8E-11 

Manganese II I I I I II CNS I 
Thallium 

]Chemical Total II I 3E-08 I I II 3E-08 II I I o.oc 

1E-9 

0.000010 
0.000003 
0.000006 
0.000004 

Exposure Point "Total --- --11 11 3E-08 11 II 0.00005 --1! 
I Exposure Medium Total II II 3E-08 II II 0.00005 li 

II II 2E-o5 11 II o.o5 I 



Commercial User 

" Adult I 

Medium Exposure Exposure 
Medium Point 

!Surface Soil !Surface Soil I lOA - Low Concentrations 
Area 

rExoosure Point Total 

Exoosure Medium Total 

lAir 110A -Low Concentrations 
Area 

IEx~osure Point Total 

:Medium Total 
II Exe;osure Medium Total 

TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 2 OF 3 

Chemical Carcinogenic Risk 

of Potential 
Concern lngeslion Inhalation Dermal External 

(Radiation) 

Benzo(a)pyrene Equivalents 3E·07 3E-07 
Aroclor-1260 3E·07 3E-07 
Heptachlor Epoxide 6E·09 5E-09 
2,3,7,8-TCDD Equivalents 1E-07 3E-08 
Aluminum 

Arsenic 9E-07 2E·07 
Chromium VI 9E-07 

Cobalt 
Iron 

Lead 

Manganese 

Thallium 

Vanadium 

Chemical Total 3E·06 9E-07 

Benzo(a)pyrene Equivalents 9E-13 

Aroclor-1260 2E-12 

Heptachlor Epoxide 4E-14 

2,3,7,8-TCDD Equivalents 6E-t3 

Aluminum 

Arsenic 6E-11 

Chromium VI 3E-09 

Cobalt 8E-11 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

Chemical Total 3E·09 

I 
I 

Exposure Primary 

Routes Total T araet Oraan{s) 

6E-07 NA 
6E-07 Immune 
tE-08 Liver 
tE-07 Reproductive 

CNS 
1E-06 Skin, CVS 
9E-07 None Specified 

Thyroid 

GS 
NA 

CNS 

Skin 

Kidney 

I 3E·06 I 
I 3E-06 I 
I 3E·06 I[ 

9E·13 NA 
2E-12 NA 
4E-14 NA 
6E-13 Reproductive, Respi 

CNS 
6E-11 NA 

3E·09 Respiratory 
8E-11 Respiratory 

NA 

NA 

CNS 

NA 

NA 

I 3E-09 I 
I 3E-09 

I 3E-09 

3E·06 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.02 

0.0002 

0.003 

0.002 

0.006 
0.0010 

0.004 

0.006 

0.003 

0.01 

0.001 

0.06 

Inhalation 

1E·9 

0.000009 

0.000003 

0.0000006 
0.000004 

0.00003 

0.00005 

Dermal 

0.02 

0.0001 

0.0008 

0.001 

0.03 

Exposure 

Routes Total 

0.05 

0.0003 
0.004 

0.002 

0.008 

0.0010 
0.004 

0.006 

0.003 

O.ot 
0.001 

0.09 

0.09 

0.09 

1E-9 

0.000009 

0.000003 

0.0000006 

0.000004 

0.00003 

.09 



II

Scenario Timeframe: Future 
Receptor Population: Commercial User 

Receptor Age: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

!Subsurface Soil Subsurface Soil lOA- Entire Site 

!Medium Total 

Receptor T a tal 

Notes. 

Air 

1 Exposure Point Total 

Exposure Medium Total 

lOA - Entire Site 

Exposure Point T a tal 

Exposure Medium Total 

TABLE 9.2.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 30F 3 

Chemical 
of Potential 

Concern 

Benzo(a)pyrene Equivalents 

Aluminum 
Arsenic 
Chromium VI 

Cobalt 
Iron 
Manganese 

Thallium 

!Chemical Total I 

Benzo(a)pyrene Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Manganese 
Thallium 

!Chemical Total I 

Ingestion 

3E-07 

3E-07 
8E-07 

IE-06 

Inhalation 

I I 

1E-12 

2E-t I 
3E-09 
9E-11 

3E-09 I 

Carcinogenic Risk 

Dermal 

4E-07 

6E-08 

4E-07 I 

I 

External 
(Radiation) 

II 

n 

Exposure 

Routes Total 

7E-07 

3E-07 
8E-07 

2E-06 

2E-06 

2E 06 

tE-t2 

2E-1 t 
3E-09 
9E-11 

3E-09 II 
I 3E-o9 II 

I II 3Eo9 II 
II 2E-06 

Receptor Risk Total 3E-05 

1 -Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). 

Primary 

Tarqet Orqan(s) 

NA 

CNS 
Skin, CVS 

None Specified 
Thyroid 

GS 
CNS 
Skin 

NA 

CNS 
NA 

Respiratory 
Respiratory 

NA 
CNS 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.002 
0.002 
0.0009 
0.005 
0.005 
0.003 
0.003 

0.02 

Inhalation 

0.000008 
0.0000007 
0.0000006 
0.000005 

0.00003 

0.00004 

Dermal 

0.0004 

0.0004 

Receptor HI Total 

TotaiCNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 

Total Kidney HI 

Total Liver HI 
Total Respiratory HI 

Total None Specified HI 
Total Skin HI 

Total Thyroid HI 

Total Reproductive HI 

Exposure 

Routes Total 

0.002 
0.002 

0.0009 
0.005 
0.005 
0.003 
0.003 

0.02 

0.02 

0.000008 
0.0000007 
0.0000006 
0.000005 

0.00003 

II o.oooo4 I 
II 6.o6oo4 -- I 

0.00004 

0.02 

0.2 

0.02 

0.02 

0.02 

0.05 

0.001 

0.007 

0.00002 

O.Q1 

0.03 

0.01 

0.009 



Medium 

jSurtace Soil 

!Medium Total 

Exposure 
Medium 

Exposure 
Point 

TABLE 9.3.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 
of Potential 

Concern 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 1 OF 3 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal External 
(Radiation) 

Surface Soil lOA- High Concentrations 'Benzo{a)pyrene Equivalents 4E-05 
4E-08 

SE-07 
4E-07 

3E-05 

4E-08 
3E-07 
8E-08 

Air 

Area Aroclor-1260 

E~sure Point Total 

E~sure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 

Manganese 
Thallium 

hemical Total 

lOA- High Concentrations 'Benzo(a)pyrene Equivalents 
Area Aroclor-1260 

Exposure Point Total 

E~sure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manganese 
Thallium 

hemical Total 

4E-06 
7E-05 

1E-04 I 

3E-11 

1E-13 
1E-12 
9E-13 

8E-t1 
SE-08 
1E-10 

SE-08 

7E-07 

I 3E-05 I II 

Exposure 
Routes Total 

7E-05 

8E-08 
8E-07 
SE-07 

4E-06 
7E-05 

3E-11 

1E-13 
1E-12 

9E-13 

8E-11 
SE-08 
1E-10 

I SE-08 I 
SE-08 

SE-08 

I 1E-o4 I 

Primary 
TaraetO~ 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes T a tal 

I - II 



Medium 

fSurtace Soil 

edium Total 

Exposure 
Medium 

Exposure 
Point 

TABLE 9.3.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 
of Potential 

Concern 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 2 OF 3 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal External 
(Radialion) 

Surface Soil lOA- Low Concentrations IBenzo(a)pyrene Equivalents 2E-06 

1E-06 
2E-08 
3E-07 

2E-06 

9E-07 
1E-08 
7E-08 

Air 

Area Aroclor-1260 

Exposure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalenls 
Aluminum 
Arsenic 
Chromium VI 

Cabal! 
Iron 
Lead 
Manganese 
Thallium 
Vanadium 

hemical Total 

lOA- Low Concentrations IBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

Exposure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalenls 
Aluminum 
Arsenic 
Chromium VI 
Cabal! 
Iron 
Lead 
Manganese 
Thallium 
Vanadium 

!(chemical Tolal I 

3E-06 
7E-06 

1E-05 I 

9E-13 
2E-12 
4E-14 
6E-13 

6E-11 
3E-09 
8E-11 

3E-09 

6E-07 

I 3E-06 I 

Exposure 
Routes Total 

4E-06 

2E-06 
3E-08 
4E-07 

4E-06 
7E-06 

lc::::E 
c::::E 

9E-13 
2E-12 
4E-14 
6E-13 

6E-11 
3E-09 
8E-11 

3E-09 

3E-09 

3E-09 

Primary 
Targel Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 



Medium 

!Subsurface Soil 

edium Total 

Receptor Total 

Notes. 

Exposure 

Medium 

Subsurface Soil 

Exposure 

Point 

lOA - Entire Site 

E~sure Point Total 

Exposure Medium Total 

Air lOA - Entire Site 

E~sure Point Total 

Exposure Medium Total 

TABLE 9.3.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 30F 3 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 

Iron 

Manganese 
Thallium 

hemical Total 

Benzo(a)pyrene Equivalents 

Aluminum 
Arsenic 

Chromium VI 
Cobalt 

Iron 

Manganese 

Thallium 

Ingestion 

3E-06 

9E-07 

?E-06 

tE-05 

,,------

Inhalation 

2E-12 

2E-11 

5E-09 
tE-10 

Carcinogenic Risk 

Dermal 

2E-06 

2E-07 

2E-06 

External 

(Radiation) 

Exposure 

Routes Total 

5E-06 

tE-06 

?E-06 

tE-05 

tE-05 

2E-12 

2E-11 

5E-09 

tE-10 

hemical Total 5E-09 I I JL_ 5E-09 

Jl 5E-09 

] 1E-05 

Receptor Risk Total I 2E-04 

1 -Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). 

Primary 

T arQel OrQan(s) 

IL 
I[ 
I 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dennal Exposure 

Routes Total 

I II 



Residents 

Medium 

Surface Soil 

Exposure 
Medium 

Exposure 
Point 

TABLE 9.4.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 
of Potential 

Concern 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 1 OF 3 

Carcmogenic Risk 

Ingestion Inhalation Dermal External 
(Radiation] 

Surface Soil lOA- High Concentrations IBenzo(a)pyrene Equivalents 2E 04 6E-05 

Air 

Area Aroclor-1260 

Ex_(:l:O_~ll_ r~E_oint T a tal 

Exposure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manganese 

Thallium 

!chemical Total 

lOA- High Concentrations IBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

1 Exposure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 
2,3, 7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manganese 

T 
al Total 

1E-07 5E-08 
2E-06 4E-07 
1E-06 1E-07 

1E-05 1E-06 
3E-04 

5E-04 I I 6E-05 I 

2E-10 

3E-13 

3E-12 
3E-12 

2E-10 
3E-07 
3E-10 

3E-07 I I 

!Medium Total II 

Exposure 
Routes Total 

2E-04 
2E-07 
2E-06 
1E-06 

1E-05 

3E-04 

II 5E-04 

5E-04 

5E 04 

2E-10 

3E-13 
3E-12 
3E-12 

2E-10 
3E-07 
3E-10 

II 
3E-07 

]I 3E-07 

3E-07 

11 5E-04 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Taroet Oraan(sl Routes Total 

NA 

Immune 0.04 0.02 0.06 
Liver 0.2 0.04 0.2 

Reproductive 0.2 0.01 0.2 
CNS 0.1 O.t 

Skin, CVS 0.3 0.03 0.3 
None Specified 0.4 0.4 

Thyroid 0.2 0.2 
GS 0.3 0.3 

NA 
CNS 0.1 0.1 

Skin 

11 2 0.10 

NA 

NA 
NA 

Reproductive, Respi 2E-8 2E-8 

CNS 0.0001 0.0001 
NA 0.00004 0.00004 

Respiratory 0.00008 0.00008 
Respiratory 0.00006 0.00006 

NA 
NA 

~ 
CNS 

I I 
0.0004 

I I 
0.0004 

NA 

0.0007 

I I 0.0007 

II I 0.0007 I 
I I 2 I 



Medium 

!Surface Soil 

Medium Total 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

TABLE 9.4.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 
Concern 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 2 OF 3 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal External 

(Radiation) 

lOA - Low Concentrations I Benzo(a)pyrene Equivalents 
Area Aroclor-1260 

9E-06 

3E-06 

7E-08 

1E-06 

3E-06 

1E-06 

2E-08 

1E-07 

E_!Qgsure Point Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 
Cobalt 

Iron 

Lead 
Manganese 

Thallium 

Vanadium 

[Chemical Total I' 

1E-05 
3E-05 

5E-05 

9E-07 

6E-06 

I Exposure Medium Total II II 
Air I lOA- Low Concentrations IBenzo(a)pyrene Equivalents II I 9E-12 

Area Aroclor-1260 6E-12 

E!Q2sure Point Total 

Exposure Medium Total 

Heptachlor Epoxide 
2,3, 7,8-TCDD Equivalents 

Aluminum 

Arsenic 

Chromium VI 

Cobalt 
Iron 

Lead 

Manganese 
Thallium 

Vanadium 

1E-13 

2E-12 

2E-10 

3E-08 

3E-10 

!Chemical Total I 3E-08 

II II 

Exposure 

Routes Total 

1E-05 

5E-06 

9E-08 

1E-06 

1E-05 

3E-05 

6E-05 

6E-05 

6E-05 

9E-12 

6E-12 

1E-13 

2E-12 

2E-10 

3E-08 

3E-10 

3E-08 

3E-08 

3E-08 

6E-05 

IL 

Primary 

Target Organ(s) 

NA 

Immune 

Liver 

Reproductive 

CNS 

Skin, CVS 
None Specified 

Thyroid 

GS 

NA 

CNS 

Skin 

Kidney 

NA 

NA 
NA 

Reproductive, Respi 

CNS 

NA 

Respiratory 

Respiratory 
NA 

NA 

CNS 

NA 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion 

1.0 

0.007 

0.1 

0.09 

0.3 
0.04 

0.2 

0.3 

0.1 

0.5 

0.05 

3 

Inhalation 

2E-8 

0.0001 

0.00004 

0.000009 

0.00006 

0.0004 

0.0006 

Dermal 

0.4 

0.002 

0.01 

0.02 

0.4 

Exposure 

Routes Total 

0.008 

0.2 

0.09 

0.3 
0.04 
0.2 

0.3 

0.1 

0.5 

0.05 

r - :J I' 

2E-8 

0.0001 
0.00004 

0.000009 

0.00006 

0.0004 

11-- 0.0006 -- l' 
II o.ooo6 I 
II o.ooo6 I 



Medium I Exposure I Exposure 

Medium Point 

[Subsurface Soil I Subsurface Soil I lOA - Entire Site 

Exoosure Point Total 

Exposure Medium Total 

Air I lOA - Entire Site 

I Chemical 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 3 OF 3 

Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal Extemal 

(Radiation) 

Benzo(a)pyrene Equivalents tE-05 4E-06 

Aluminum -- ·- -- --
Arsenic 3E-06 -- 2E-07 --
Chromium VI 3E-05 -- -- --
Cobalt --
Iron -- -- -- --
Manganese -- -- -- --

-- -- -- --
4E-05 4E-06 --

Benzo(a)pyrene Equivalents -- 1E-11 --
Aluminum -- --
Arsenic 5E-11 -- --
Chromium VI -- 3E-08 --
Cobalt 3E-10 -- --

1

:ron --
Manganese --
Thallium -- -- -- --
!Chemical Total I -- 3E-08 

Exposure Primary 

Routes Total Target Organ(s) 

tE-05 NA 
-- CNS 

3E-06 Skin, CVS 

3E-05 None Specified 
-- Thyroid 
-- GS 

CNS 
-- Skin 

I 4E-05 I 
I 4E-05 

I 4E-05 I 
1E-11 NA 

-- CNS 

5E-11 NA 

3E-08 Respiratory 
3E-10 Respiratory 

-- NA 
-- CNS 

-- NA 

Nan-Carcinogenic Hazard Quotient 

Ingestion 

0.09 

0.07 

0.04 

0.2 
0.2 
0.1 

0.1 

0.9 

Inhalation 

0.0001 

0.000010 

0.000008 
0.00007 

0.0004 

0.0006 

Dermal 

0.006 

0.006 

Exposure 

Routes Total 

0.09 

0.08 

0.04 
0.2 

0.2 
0.1 

0.1 

0.9 

0.9 

0.9 

0.0001 

o.ooooto 
0.000008 
0.00007 

0.0004 

II o.ooo6 I 
Expo!3lJrePoint Total I 3E-08 ll II 0.0006 I 

I Exposure Medium Total II II 3E-08 II II 0.0006 I 
Medium Total ---------- --------

Receptor 1 ma1 Receptor Risk Total 6E-04 

Notes. 

1 -Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Ear1y-Ufe Exposure to Carcinogens (2005). 

Receptor HI Total 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 

Total Kidney HI 

Total Liver HI 

Total Respiratory HI 

Total None Specified HI 

Total Skin HI 

Total Thyroid HI 

Total Reproductive HI 

0.7 

0.7 

0.8 

1 

0.05 

0.2 

0.0003 

0.5 

1 

0.6 

0.3 



Medium 

jSurface Soil 

Exposure 
Medium 

Surface Soil 

Air 

TABLE 9.5.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 1 OF 3 

Exposure 
Point 

Chemical 
of Potential 

Concern 

I lOA- High Concentrations 'Benzo(a)pyrene Equivalents 
Area Aroclor-1260 

Exposure Point Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 

Cobalt 
Iron 
Lead 
Manganese 

Thallium 

(Chemical Total II 

Ingestion 

2E·05 
6E-08 
7E-07 
6E-07 

5E-06 
4E·05 

7E-05 

~ Jl ---
lOA- High Concentrations I Benzo(a)pyrene Equivalents 

Area Aroclor-1260 

Exposure Point Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manganese 
Thallium 

(Chemical Total I 

Inhalation 

2E-10 

tE-12 

1E·11 
1E-11 

9E-10 
4E-07 
tE-09 

4E-07 

Carcinogenic Risk 

Dermal External 
(Radialion) 

IE 05 
3E-08 

3E·07 
7E-08 

6E-07 

tE-05 

Exposure Medium Total 

Exposure 
Routes Total 

4E·05 
9E-08 
tE-06 
6E-07 

6E-06 
4E-05 

!( 8E·05 I 
8E-05 

8E·05 

2E-10 

tE-12 

Primary 
Target Organ(s) 

NA 
Immune 

Liver 
Reproductive 

CNS 
Skin, CVS 

None Specified 

Thyroid 
GS 
NA 

CNS 

Skin 

NA 

NA 
tE-11 NA 
1 E-11 Reproductive, Respi 

CNS 
9E-10 NA 
4E-07 Respiratory 
1 E-09 Respiratory 

II 4E-o7 I 
II 4E-o7 I 

4E·07 
= 
8E·05 

NA 
NA 

CNS 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.004 

0.02 
0.02 
0.01 
0.03 
0.04 
0.02 
0.03 

0.01 

0.2 

Inhalation 

2E-8 

0.0001 
0.00004 
0.00008 
0.00006 

0.0004 

0.0007 

Dermal 

0.002 
0.007 
0.002 

0.004 

0.02 

Exposure 
Routes Total 

0.007 

0.02 
0.02 
0.01 
0.04 
0.04 
0.02 
0.03 

0.01 

I o.2 I 
0.2 

0.2 

2E-8 

0.0001 
0.00004 
0.00008 
0.00006 

0.0004 

II o.ooo7 I 
II o.ooo7 I' 

0.0007 
= 

0.2 



Residents 

Med1um 

!Surface Soil 

Medium T otat 

Exposure 
Medium 

Surface Soil 

Exposure 
Point 

TABLE 9.5.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 
of Potential 

Concern 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 2 OF 3 

Carcinogenic Risk 

Ingestion I Inhalation 1 Dermal 1 External 
(Radiation) 

1E-06 7E-07 

1E-06 8E-07 
lOA - Low Concentrations I Benzo(a)pyrene Equivalents 

Area Aroclor-1260 

E~sure Point Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 

Aluminum 
Arsenic 
Chromium VI 

Cobalt 
Iron 
Lead 
Manganese 

Thallium 

Vanadium 
hemical Total 

3E-08 1E-08 
5E-07 6E-08 

4E-06 5E-07 
4E-06 

1E-05 I I 2E-06 I 
Exoosure Medium Total 

Air lOA- Low Concentrations IBenzo(a)pyrene Equivalents 
Area Aroclor-1260 

E~sure Point Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 

Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Lead 
Manganese 
Thallium 
Vanadium 

!Chemical Total II 

'I Exposure Medium Total II 

1E-11 

3E-11 
5E-13 
9E-12 

8E-10 
5E-08 
1E-09 

5E-08 

II 

Exposure Primary 
Routes Total Target Organ(s) 

2E-06 NA 
2E-06 Immune 
4E-08 Liver 
5E-07 Reproductive 

CNS 
5E-06 Skin, CVS 
4E-06 None Specified 

Thyroid 
GS 
NA 

CNS 
Skin 

Kidney 
1~· 

1E-05 

1E-05 

1E-11 NA 
3E-11 NA 
5E-13 NA 
9E-12 Reproductive, Respi 

CNS 
8E-10 NA 
5E-08 Respiratory 
1E-09 Respiratory 

NA 
NA 

CNS 
NA 

NA 
' 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.1 
0.0007 

0.02 
0.010 
0.03 

0.005 
0.02 
0.03 

0.01 

0.05 

0.005 

0.3 

Inhalation 

2E-8 
0.0001 

0.00004 
0.000009 
0.00006 

0.0004 

0.0006 

Dermal 

0.06 
0.0003 
0.002 

0.003 

0.06 

Exposure 
Routes Total 

0.2 
0.0010 

0.02 
0.010 
0.03 
0.005 
0.02 
0.03 

0.01 
0.05 

0.005 

I[ o.3 1, 

II o.3 II 
0.3 

2E-8 

0.0001 
0.00004 

0.000009 
0.00006 

0.0004 

0.0006 

0.0006 

0.0006 

0.3 



Residents 

Medium 

!Subsurface Soil 

[Medium Total 

Receptor Total 

Notes. 

Exposure 

Medium 

Subsurface Soil 

Exposure 

Point 

lOA - Entire Site 

Exposure Point Total 

Exposure Medium Total 

Air lOA- Entire Sile 

Exposure Point Total 

Exposure Medium Total 

TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 3 OF 3 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene Equivalents 

Aluminum 

Arsenic 

Chromium VI 
Cobalt 

Iron 

Manganese 

Thallium 

!Chemical Total 

Benzo(a)pyrene Equivalents 

Aluminum 

Arsenic 

Chromium VI 
Cobalt 

Iron 

Manganese 

Thallium 

!Chemical Total 

Ingestion 

2E-06 

1E-06 

4E-06 

7E-06 

II 
II 
II 

Carcinogenic Risk 

Inhalation Dermal External 

{Radiation) 

8E-07 

1E-07 

I I 1E-06 I 

2E-11 

2E-10 
4E-08 

1E-09 

4E-08 I I 

II 
I 
I 

II I 
II 
II 

Receptor Risk Total I 

1 -Mutagenic chemicals were evaluated in accordance with USEPJI,'s Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). 

Exposure Primary 

Routes Total Taraet Oraan(s) 

2E-06 NA 

CNS 

1E-06 Skin, CVS 

4E-06 None Specified 
Thyroid 

GS 
CNS 

Skin 

8E-06 lj 
8E-06 I 
8E-06 I' 
2E-11 NA 

CNS 

2E-10 NA 
4E-08 Respiratory 
1E-09 Respiratory 

NA 

CNS 

NA 

4E-08 I 
4E-08 I 
4E-08 I 
8E-06 I 
1E-04 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.009 

0.008 

0.004 
0.02 

0.03 

0.01 

0.01 

Inhalation Dermal 

0.0009 

Exposure 

Routes Total 

0.009 

0.009 

0.004 
0.02 

0.03 

0.01 

0.01 

0.09 o.ooo9 II o.o9 l 

0.0001 

0.000010 

0.000008 

0.00007 

0.0004 

0.0006 

Receptor HI Total 

TotaiCNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 

Total Kidney HI 

Total Liver HI 

Total Respiratory HI 

Total None Specified HI 

Total Skin HI 

Total Thyroid HI 

Total Reproductive HI 

I o.o9 I 
0.09 

0.0001 

0.000010 

0.000008 

0.00007 

0.0004 

I o.ooo6 I 
r o.ooo6 11 

1 o.ooo6 r; 
0.10 

0.6 

0.07 

0.08 

0.08 

0.2 

0.005 

0.02 

0.0003 

0.05 

0.1 

0.06 

0.04 



fScenario Timeframe: Future 
!Receptor Population: Residents 

Medium 

urface Soil 

!Medium Total 

Exposure 
Medium 

Exposure 
Point 

TABLE 9.6.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 
of Potential 

Concern 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
PAGE 1 OF 3 

Ingestion Inhalation 

Carcinogenic Risk 

Dem1al External 

!Radiation) 

Surface Soil lOA - High Concentrations I Benzo(a)pyrene Equivalents 2E-04 

2E-07 
2E-06 
2E-06 

7E-05 

9E-08 
7E-07 
2E-07 

Air 

Area Aroclor-1260 

rExposure Point Total 
Exoosure Medium Total 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 

Aluminum 
Arsenic 
Chromium VI 

Cobalt 
Iron 
Lead 

Manganese 
Thallium 

hemical Total 

lOA - High Concentrations I Benzo(a)pyrene Equivalents 
Area Aroclor-1260 

Heptachlor Epoxide 
2,3,7,8-TCDD Equivalents 
Aluminum 

Arsenic 

Chromium VI 
Cobalt 
Iron 

Lead 
Manganese 

2E-05 
3E-04 

5E-04 

4E-10 

1E-12 
2E-11 
1E-11 

1E-09 
7E-07 
!E-09 

2E-06 

7E-05 

Exposure 
Routes Total 

3E-04 

3E-07 
3E-06 
2E-06 

2E-05 
3E-04 

6E-04 

6E-04 

4E-t0 

1E-12 
2E-11 
1E-11 

1E-09 
7E-07 
1E-09 

Primary 
Taraet Oraan(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

I II 

Thallium 

1 . 1!Chemical Total 11 I 7E-07 I I 1
1

1 7E-07 I I 
Exposure POint Total 7E-07 

E~sure Medium Total -~~ 7E-o7 

II 6E-04 



Medium 

ISurlace Soil 

Medium Total 

I Exposure I Exposure 

I 
Chemical 

Medium Point of Potential 

Concern 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH. WEYMOUTH, MASSACHUSETTS 

PAGE 2 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

!Surlace Soil I lOA - Low Concentrations ~~enzo(a)pyrene Equivalents 1E·05 4E·06 
Area Aroclor-1260 5E·06 -- 2E-06 --

Heptachlor Epoxide 1E-07 -- 3E-08 --
2,3,7,8-TCDD Equivalents 2E-06 -- 2E-07 --
Aluminum .. --
Arsenic 1E-05 1E-06 .. 
Chromium VI 3E-05 -- --
Cobalt 

Iron 
Lead 

Manganese 
Thallium 

Vanadium 

E:hemical Total II 6E-05 I I 8E 06 I 
IEx~osure Point Total I 

Ex~osure Medium Total I 
Air !lOA - Low Concentrations ~~enzo(a)pyrene Equivalents 2E-11 

Area Aroclor-1260 3E-11 

Heptachlor Epoxide 7E-13 

2,3,7,8-TCDD Equivalents 1E-11 

Aluminum 

Arsenic 1E-09 

Chromium VI 8E-08 

Cobalt tE-09 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

~hemical Total II I 8E-08 I I 
Ex osure Point Total 

Ex osure Medium Total 

Non-Carcinogenic Hazard Quolient 

Exposure Primary llngestion llnhalation l Dermal I Exposure 

Routes Total Target Organ(s) Routes Total 

1E·05 

7E-06 
1E-07 

2E-06 
--

2E-05 

3E-05 

II 
7E 05 

7E 05 

I 7E-05 

2E-11 

3E-11 

7E-13 

1E-11 

1E-09 
8E-08 

1E-09 

'--c: c: 
I II 



Medium 

~ubsurtace Soil 

Medium Total 

Receptor Total 
Notes. 

Exposure 
Medium 

Subsurface Soil 

Exposure 
Point 

lOA - Entire Site 

Exposure Point Total 

Exposure Medium Total 
Air lOA- Entire Site 

E!QQsure Point Total 

Exposure Medium Total 

TABLE 9.6.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 30F 3 

Chemical 
of Potential 

Concern 

Benzo(a)pyrene Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Manganese 
Thallium 

!chemical Total I 

Benzo(a)pyrene Equivalents 
Aluminum 
Arsenic 
Chromium VI 
Cobalt 
Iron 
Manganese 
Thallium 

!chemical Total I 

Ingestion 

1E-05 

4E-06 
3E-05 

5E-05 

Inhalation 

I I 

3E 11 

3E-10 
7E-08 
2E-09 

8E-08 

Carcinogenic Risk 

Dermal 

5E-06 

4E-07 

5E-06 I 

External 
(Radiation) 

I' I 
I 

I 
I 

Jl 
===:JI 

Receptor Risk T a tal I 

1 -Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Ear1y-Ufe Exposure to Carcinogens (2005). 

Exposure 
Routes T a tal 

2E-05 

4E-06 
3E-05 

5E-05 

5E-05 

5E-05 

3E-11 

3E-10 
7E-08 
2E-09 

8E-08 

8E-08 

8E-08 

5E-05 

7E-04 

I 
I[ 
I[ 
I 

Primary 
TarQel OrQan(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes T a tal 

,1 II 

I II 



ProUCL Output- Surface Soil - Chemicals Omitted on the Basis of Background 



PROUCL OUTPUT- HGH CONCENTRATIONS AREA SURFACE SOIL- CHEMICALS OMITIED ON THE BASIS OF BACKGROUND 

General UCL Statistics for Full Data Sets 
- -----~--~--~~---

User Selected Options 
-- ------------------ ----

----------From File- workSh-eet:-ws-t ------------- -- - ---

-----------1 ---- - ----------------------------------------------------------

Full Precision OFF 
'-- -----ConMemce Coeffic--cie--n-t--+9cc-5=-co/.cco-------------------------------------------- - ---

~Number of Bootstrap Operations 2000 
-- - ------------ - - - - - - ------- - -- ----------------- --------- ----

----------- -- -------~----------- --- -- -------------------------- ---- - -

c-- ----------------------------- -- -- - ----- - - - -- --- --------------------------------

- - - ---------------------- - - -- ----- ------ ---cc----------------------- - - - ------- --- ---

Vanadium 
-------------------------- - --- ------------ - - ---- -- - -- - ------------------------- - -- -----------1 

---------------------------- --- ------------ - General-statistic:S --------------------- -- - -- -- -----------1 

____________________ N_u---cm--c-b_e_r of Valid Observations 9 ~ ~ =~=J- -= --------------:N--:u-m--c-ber of Distinct Observat-ionj_s 9 ~ =--__ _ 
Number of Missing Values 15 

------------------------ -- - - -

------- - --- ------------=R=-a-w----=sc:-ta--:ti-=-.s-:-:tics---- ---- -=----------=---~--::=-----=-~-------- -- --- - --
Log-transformed Statistics 

r-----

,-------

---------------- - - -.--::---c------+------- -
Minimum 16.1 

-----------------c-- -- ----+--c--=-cc-------t----------------- --
Maximum 45.2 

-------------------4---------+------------------
Mean 28.94 

Minimum of Log Data 2.779 

Maximum of Log Data 3.811 

Mean of log Data 3.312 
r---- ------------------ -- - --- -- ----

Geometric Mean 27.44 so of log Data 0.355 

Median 27.9 
----------------------- - ---

SD 9.694 
1------------------------- ----

Std. Error of Mean 3.231 
-------------------------- ------ ---- ------- --

---------- - -----------------------

Coefficient of Variation 0.335 
r---------

Skewness 0.195 
-------------------- ----------!---- - -

-------------------- __________________________ L_ ____ __ 

---------- ----------------- ------------------------

-------------------------------------------

Warning: There are only 9 Values in this data 
-- - ------ -- --- - ---- - -- -

Note: It should be noted that even though bootstrap methods may be performed on this data set, 

the resulting calculations may not be reliable enough to draw conclusions 
------------------ ---------------------------

---- ---=-----cc-------- ----------- - - --- - - ------ ---------------

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 
---------

----

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.962 Shapiro Wilk Test Statistic 0.943 

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 34.95 95% H-UCL 37.9 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 44.06 

95% Adjusted-CL T UCL (Chen-1995) 34.48 97.5% Chebyshev (MVUE) UCL 50.57 

95% Modified-t UCL (Johnson-1978) 34.99 99% Chebyshev (MVUE) UCL 63.37 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 6.416 Data appear Normal at 5% Significance Level 

Theta Star 4.511 

MLE of Mean 28.94 

MLE of Standard Deviation 11.43 

nu star 115.5 



PROUCL OUTPUT- HGH CONCENTRATIONS AREA SURFACE SOIL- CHEMICALS OMITTED ON THE BASIS OF BACKGROUND 

Approximate Chi Square Value (.05) 91.68 Non parametric Statistics 
1--- - --------~~---

Adjusted Level of Significance 0.0231 95% CLTLJCL 34.26-- -
f---- .. ---------- ------- - =--c-=------:- --c--+=-c-=---··----------·- -·----- -

Adjusted Chi Square Value 87.22 
--· 

95% Jackknife UCL 34.95 
·------------ ----

- - -- -95%-Standard Bootstrap UCL 34.03 -

Anderson-Darling Test Statistic 0.238 
-· - -· --- -- . - - ·- ------------=-==-c-=-----:-:-::cc--+-=-::--==---

95% Bootstrap-t UCL 35.07 
- . ·-·------- ·-···--- -- -·----cc---=-c-c--=-~-~~-l-=-==cc--+----- -·---------c-=~~c--cc---~~~-c-c~- -

Anderson-Darling 5% Critical Value 0.722 95% Hall's Bootstrap UCL 34.61 
-- ---------------------+----+-------------- -------.- -··- --· -

Kolmogorov-Smirnov Test Statistic 0.15 95% Percentile Bootstrap UCL 33.96 
r----- ---------;-:;-:----:;:---:-----:=-:--:::-ccc---:-:-:-:--+.=-=:=-::-----t----------·- -- . . - --- - - - - - --

Kolmogorov-Smirnov 5% Critical Value 0.279 95% BCA Bootstrap UCL 34.27 

f---- Data appear Gamma Distributed at 5% Significance Level - 95%_C_h_eb-ysh_e_v(-Mean, Sci) l.JcL 43.5~ 
~-------------------,----+---------- - -·-- ~---_--------~~ 

97.5% Chebyshev(Mean, Sd) UCL 49.13 
---- -------------------~---~---------

Assuming Gamma Distribution 
- - -- - -·- - -- -·-c-----eo-=---~-:- :-:; - - .--:------l 

99% Chebyshev(Mean, Sd) UCL 61.1 
~~~-- ~~-~--~~~~~--+--------

95% Approximate Gamma UCL (Use when n >= 40) 36.46 
- ·-·------- -·- ---

95% Adjusted Gamma UCL (Use when n < 40) 38.33 
1-- -----····-·-

----·- -Po_t_e-nt-ia_I_U~C_L_to_U_se _____ _j__ ___ -+------------ ----- Use-95% Student's-t UCL 34.9~ 

c-----·- . ·--- ·-- ---·- -·-----_ -. _--=_--=_~------=--=-=~~-~-_-._---+-_-_ ------,-1----,1---~--. L-~~ ·-·· -~ 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

1----

-----==----· . - -·-. - - --·· -· ----cc-~----=-c--c--cc---c--~---c-=-=--=-=------
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 

----- --------

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
--------------- ----------- ---------------··--·---



PROUCL OUTPUT- LOW CONCENTRATIONS AREA SURFACE SOIL- CHEMICALS OMITTED ON THE BASIS OF BACKGROUND 

General UCL Statistics for Full Data Sets 
1---

User Selected Options 
--------------------------------------- -------

- ------- - -------- ------- -- - -- ---1------ ----~-

From File WorkSheet.wst 
--- - ------- - ----- --

1--------- -- Full Precision- OFF-- --------- -- -------- --- ----------------------------

Confidence co-efficier1t 9~- ---------- - ---

Number of Bootstrap Operations 2000 

------------ --------------------

___________ _L ________________________ ----

r--- -------------------------------------- - - -- - ------ -

Vanadiu--m-------------- - -------- - -- ---- -- ------------------

------------- ---- - ----- ----- ------------ -- - --- -------------------1 

----------------- -- - --- -------------- --- ---- -

General Statistics 

_--=====~---------_-______________ N=u~m-N--:-b_u_e_m_r~:_:--_~--0-af_~~-~~::~;;:::;~:----f-- ----- -~· _ 

------------------

Raw Statistics 
---------~------ ----- ----- -- --- --

Log-transformed Statistics 

Minimum 11 
--- - -:------=----:---=-==----

Minimum of Log Data 2.398 
-----------~~-~~~-~--------------~~----~~-~-~~~--

Maximum 39.8 Maximum of Log Data 3.684 
-----

----------~-~~~--~---------------~~-~~=---+~~--

Mean 18.08 Mean of log Data 2.858 
---

----------- -- - - -----_--------1---- ---- --- ----------------------~----

- -------------

1-------------------------

Geometric Mean 17.43 

Median 17 

SD 5.452 
---- --r-----

Std. Error of Mean 0.779 

SD of log Data 0.264 
----------------------+--------1 

-------------~----~ 

---------=-- ------ --_--c--c----+----- -----

Coefficient of Variation 0.302 
----------------- ------

-- -------------

Skewness 1.895 
--

------------ -------------=R=-e--=-le_v_a_n_t-:-U:-::C::-:-L-s=-ta-----=-tis-tc-ics _______ - --- -- -- -- ---- - - - --

Normal Distribution Test 
----------c---~ ------ -----------

Lognormal Distribution Test 
1------------- ------ --~--~~-

Shapiro Wilk Test Statistic 0.847 Shapiro Wilk Test Statistic 0.951 

Shapiro Wilk-Critical Valu-e 0.947 Shapiro Wilk Critical Value 0.947 
t------ - -- --- - -- - -

Data not Normal at 5% Significance Level 
--- -- -------=-----==-=----=~----=--c-'-____ -l 

Data appear Lognormal at 5% Significance Level 
-- -------t------ --- -----------------

--~--:--:--~~----cc-- ----

Assuming Normal Distribution 
- -------+------ - --------------------

Assuming Lognormal Distribution 

95% Student's-t UCL 19.39 95% H-UCL 19.34 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 21.04 

95% Adjusted-CL T UCL (Chen-1995) 19.59 97.5% Chebyshev (MVUE) UCL 22.34 

95% Modified-! UCL (Johnson-1978) 19.42 99% Chebyshev (MVUE) UCL 24.9 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 12.94 Data appear Lognormal at 5% Significance Level 

Theta Star 1.398 

MLE of Mean 18.08 

MLE of Standard Deviation 5.027 

nu star 1268 

Approximate Chi Square Value (.05) 1186 Non parametric Statistics 

Adjusted Level of Significance 0.0451 95% CL T UCL 19.36 

Adjusted Chi Square Value 1184 95% Jackknife UCL 19.39 

95% Standard Bootstrap UCL 19.34 

Anderson-Darling Test Statistic 0.896 95% Bootstrap-! UCL 19.7 

Anderson-Darling 5% Critical Value 0.749 95% Hall's Bootstrap UCL 19.86 

Kolmogorov-Smirnov Test Statistic 0.136 95% Percentile Bootstrap UCL 19.41 
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Kolmogorov-Smirnov 5% Critical Value 0.126 95% BCA Bootstrap UCL 19.58 
- - - ---- -------------- --------c--:-:-::::-:-

21.4~ Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 
- ------- -T-_ -~ 

1-------- --------- ------

97.5% Chebyshev(Mean, Sd) UCL 22.95 
-- - ------- 1---- -- ---

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 25.83 
---- -- ------ ----------- -- - ------

95% Approximate Gamma UCL (Use when n >= 40) 19.33 
- ----- -------- - - -- --- --'--- - - -- - ---------

95% Adjusted Gamma UCL (Use when n < 40) 19.37 
--- --------· - --------- --- --- - -------- ------ -

-- - - ------------ ---- -----

Potential UCL to Use Use 95% Student's-t UCL 19.39 
-- --- --- --------- -- - c=-:-

19.42 -or 95% Modified-! UCL 
-- ------------------- --------- --- ----

or 95% H-UCL 19.34 

~- -----=~-!- -==--[- I I 

- ---

--

ProUCL computes and outputs H-statistic based UCLs for historical reasons only. 
--- --- ---- - -

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide. 
---- -- ---- ---- --

It is therefore recommended to avoid the use of H-statistic based 95% UCLs. 
---- ------------- -- -·--

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution. 
-- - --

-- - - - I - r- - -T- - -

---- -- _I -

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
---- --

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 
--------- ------- ----- -- ------ ---- ---

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
------ -- - --- - --
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General UCL Statistics for Full Data Sets 
----- ------- --- - --------------------------------------------- ---- ------- -·- - --·- - - -

User Selected Options 
----- --- ------ . - - ·- -- -- - - --- ------ --- --------- -- ---

From File WorkSheet.wst 
- --------- - - ------·--- -- -

Full Precision OFF 
-- - ---- -------- -

Confidence Coefficient 95% 

~umber of Bootstrap Operations 
----- --- -- -- ------ -- --- ---

2000 
-- -- ---- ------- - ----

---- -- ----·--- -- --- ----- ----

---- ---------- --------- -- ----- -- ------ - - -·-- -- -· 

Aluminum 
-------------- - - - --- --- ---------- ---- ---

-- ----- --- ------------- --- -- ------ -- --- ----

General Statistics 
---- --------------1 --- E --- ------------ ----

Number of Valid Observations 9 Number of Distinct Observations 8 
---------- - -------------- -- -- -- --

Number of Missing Values 1 
- - - -- -- -- -- -- -------- -- - --- - - --- - ---

-- - ----- -- -- --------- ---- -

Raw Statistics Log-transformed Statistics 
------ - -- - --r=- ---- -------

Minimum 3600 Minimum of Log Data 8.189 
----- --- - - - --

'8~9-:f6-Maximum 7450 Maximum of Log Data 
--- ----- - ----- --- 8.633 ___ Mean 5817 Mean of log Data 

------ ---- -------------

'0:289-Geometric Mean 5614 SD of log Data 
--- --------- ---- -- -----

Median 6700 
-- - -- --- ------ -------so -----

1574 
- - --------- - -- ----

Std. Error of Mean 524.8 
-- --------- ----

Coefficient of Variation 0.271 
----- ---- -----

'~0.298 
----- ---

Skewness 
-- - --------- --

--- -- - ------------- ----------

---- ---- --- --- - ----- ---- ----

Warning: There are only 9 Values in this data 
-------- ---

Note: It should be noted that even though bootstrap methods may be performed on this data set, 
------ ---- ----- -- - ----- ---

the resulting calculations may not be reliable enough to draw conclusions 
-- ------ - - ---

-------

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 
-- - -------- - -------- -------

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.829 Shapiro Wilk Test Statistic 0.832 

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 6793 95% H-UCL 7177 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 8281 

95% Adjusted-CL T UCL (Chen-1995) 6624 97.5% Chebyshev (MVUE) UCL 9343 

95% Modified-t UCL (Johnson-1978) 6784 99% Chebyshev (MVUE) UCL 11431 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 9.563 Data appear Lognormal at 5% Significance Level 

Theta Star 608.3 

MLE of Mean 5817 

MLE of Standard Deviation 1881 

nu star 172.1 
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Approximate Chi Square Value (.05) 142.8 Non parametric Statistics 
--·- ---- -- -- ·- ------ ----------- --- --------- .- ------------ -----------------·-

-95% CL T UCL 66BO-Adjusted Level of Significance 0.0231 
- -- ----- --- - ----- --- - - --- -------------------

6793-Adjusted Chi Square Value 137.1 95% Jackknife UCL 
- - ·-- ------ --r- -- -·-

6-616-95% Standard Bootstrap UCL 
------

6753--Anderson-Darling Test Statistic 0.803 95% Bootstrap-t UCL 
-- ------------- --· -----·-

~-

Anderson-Darling 5% Critical Value 0.721 95% Hall's Bootstrap UCL 6474 
-- --- ------- - - - - -- -- ----

Kolmogorov-Smirnov Test Statistic 0.292 95% Percentile Bootstrap UCL 6628 
-- - -------- -·- ---- -------- ·-· 

Kolmogorov-Smirnov 5% Critical Value 0.279 95% BCA Bootstrap UCL 6583 
--- - - --· ------- - ---- ---- - ----- --·----- -·-- - ------- -·- -- -----

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8104 
--· ------- ----- - -

=~ ==~=-= ~=:]·~-
-- --- -- - ---

97.5% Chebyshev(Mean, Sd) UCL 9094 
-- - --- --------- -------- ·-- ------ -----

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11038 

. 95% Appm,;m,te Gamm' uCi. {U.e ••• ,;, " ,; 40T012~ ~ 
--·- -- --

--- ---- --

95% Adjusted Gamma UCL (Use when n < 40) 7300 
-- --- - -- - - - -- -- -------

---- - -- - --- ----- - - ----

Potential UCL to Use Use 95% Student's-t UCL 6793 
- - -- ----- - ---- ----- -------

or 95% Modified-t UCL 6784 
·-- - - . - -

or95% H-UCL 7177 
.. ----

I I 
-__ l - -j_· --------· 

- -- --- - - --

ProUCL computes and outputs H-statistic based UCLs for historical reasons only. 
--· ---- - - - -

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide. 
-- - --- ---

It is therefore recommended to avoid the use of H-statistic based 95% UCLs. 
----- ·-----· --· 

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution. 

--- -.. ---=---- .. ___ L_·---~L .1. I I 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

-- ---- --- ------- - ---

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 
--- - --------- ----- ------- - -- --- --

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 
- ·- --- --

I I 
_] I -~~~---

-

-· -· -

Note: For highly negative-skewed data, confidence limits 
·- --- -· ·-----·----- ·-

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be 
---- - --------

reliable. Chen's and Johnson's methods provide 
---- -·------- -------- - -

adjustments for positvely skewed data sets. 
--- --· - --- - --------- - ----

Manganese 

General Statistics 

Number of Valid Observations 9 Number of Distinct Observations 9 

Number of Missing Values 1 

Raw Statistics Log-transformed Statistics 

Minimum 65 Minimum of Log Data 4.174 

Maximum 320 Maximum of Log Data 5.768 

Mean 172.1 Mean of log Data 4.991 

Geometric Mean 147.1 SD of log Data 0.605 

Median 170 

SD 98.94 

Std. Error of Mean 32.98 

Coefficient of Variation 0.575 

Skewness 0.521 



PROUCL OUTPUT- SUBSURFACE SOIL- CHEMICALS OMITTED ON THE BASIS OF BACKGROUND 

----------------:-:-:------:---=:- ----=--=-=-~--=--~----o--:------- ----------
Warning: There are only 9 Values in this data 

------,-_-- -------- -- ---- -- -----

Note: It should be noted that even though bootstrap methods may be performed on this data set, 
f--- ------- ------------ ------ - --- ---- -- -------- -- ------- ----

the resulting calculations may not be reliable enough to draw condusions 
~- -------- ---- -- - -- --- ----- -------------------- -------------------- ---------

- ---------- -c-:::--:-=--=-------o----------- -----1 
The literature suggests to use bootstrap methods on data sets having more than 10-15 observations. 

-------- -------------------- -------------------------- - ---------1 

--------------- ------~~----------------

Relevant UCL Statistics 
---

- ---:-:-:----:-:-=---:-----------,-------------o-----:- ------c=--------- --
Normal Distribution Test Lognormal Distribution Test 

1---------- -------- --=:---:----:-:-c-:-:-:::------::-:--:---r::---=-::=----+------------
Shapiro Wilk Test Statistic 0.877 

~--:--:-~~-~-:-~~~----

Shapiro Wilk Test Statistic 0.903 
- --- ----- -ccc---:-----c--:c=----=-~----c-:-:-:--+-c--=-=-c----+--------- - -- -

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 
f----- ------~----:-----~----+---------- ----~~~~~---:----:-~---

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
r- -- - -- -------------------+------------- --- --------

------=-=-:-----=-----c:-------------t-------~-~-

Assuming Normal Distribution Assuming Lognormal Distribution 
--

-------------- -- - - -9=-c5c-c'*-c-o--=s:-tu-dc-e-n--ct'-s--tc-U--=ccc-L-,-2-c-3=-c3c-.4-=----+------------- -- -95% H:uci 298~--
-------c:=~-:-=-----c- - - - - -~-----:-_ __j _____ -- - - ------------- ---------------+--- -

95% UCLs {Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 327.4 

l---------9-5_o/._o_A_dJ ___ usted-CL T UCL (Chen-1995~ 232-:5- _ _ - - ----------------~_-_---=_9~7~.5:o/.~o:C~h-e~-b-y~s~h-e_-v_--::(c-:-M:v~--=u-::=E~-)--=-U~C:c-L:-=3:9--=-4=----=.-=-4~~ 
95% Modified-t UCL (Johnson-1978)~34.4 99% Chebyshev (MVUE) UCL 525.9 

r-------- --- - - - - - -- -- ----1---- - ---- ____________ l__ ___ -'1 

f------
Gamma Distribution Test 

- -------------------1 
Data Distribution 

----- ----:--==-:c-=c--=------o----:--------1 
k star (bias corrected) 2.297 Data appear Normal at 5% Significance Level 

-------- ------------=T~h-e~ta-s=t:-a-r~7--=4---=.9--=2c---~------------ -----------------1 

-----------------

MLE of Mean 172.1 
--------

MLE of Standard Deviation 113.6 
1---------------- -----------------

nu star 41.35 
r----- ----

Approximate Chi Square Value (-05) 27.61 
------- --

Adjusted Level of Significance 0.0231 
-- -- --- -------

Adjusted Chi Square Value 25.27 
------------ - ----+-----+--------- ---

Anderson-Darling Test Statistic 0.455 

Anderson-Darling 5% Critical Value 0.726 
!--------------=-~~ 

Kolmogorov-Smirnov Test Statistic 0.245 

Kolmogorov-Smirnov 5% Critical Value 0.281 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL (Use when n >= 40) 257.7 

95% Adjusted Gamma UCL (Use when n < 40) 281.7 

Potential UCL to Use 

I 

Non parametric Statistics 
------

95% CL T UCL 226.4 

-----~9-=5~%-Jc-a-cc-k~kn--=-if-:-e--cu~c-c-L-+2--=3~3-.4----=---

95% Standard Bootstrap UCL 223.2 

95% Bootstrap-t UCL 246.8 

95% Hall's Bootstrap UCL 228.2 

95% Percentile Bootstrap UCL 224.7 

95% BCA Bootstrap UCL 224.9 

95% Chebyshev(Mean, Sd) UCL 315.9 

97.5% Chebyshev(Mean, Sd) UCL 378.1 

99% Chebyshev(Mean, Sd) UCL 500.3 

Use 95% Student's-t UCL 233.4 

I I I 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci {2002) 

and Singh and Singh {2003). For additional insight, the user may want to consult a statistician. 
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TABLE E.1

Scenario Timeframe:  Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

IOA VPH MADEP

-- C5-C8 Aliphatics 5290 48000 J UG/KG B116-OSB5AA 4/15 270 - 12000 48000 NA 100000 No

-- C5-C8 Aliphatics (Weighted 0.5) 24000 J 24000 J UG/KG B116-OSB5AA 1/5 2900 - 5900 24000 NA 100000 No

-- C5-C8 Aliphatics-Unadj 6030 6030 UG/KG SB09008-NSO-121698-0 1/3 2800 - 4400 6030 NA 100000 No

-- C9-C10 Aromatics 1060 3400 UG/KG B8-8SB4AA 2/15 540 - 5900 3400 NA 100000 No

-- C9-C12 Aliphatics 480 J 32000 J UG/KG B116-OSB5AA 4/15 27 - 22000 32000 NA 1000000 No

-- C9-C12 Aliphatics (Weighted 0.05) 1600 J 1600 J UG/KG B116-OSB5AA 1/5 83 - 1100 1600 NA 1000000 No

95-47-6 o-Xylene 0.67 J 2.8 J UG/KG SB07-305-NSO-1104020-D 1/23 0.8 - 3000 2.8 NA 400000 (6) No

1330-20-7 Total Xylenes 0.67 J 2.8 J UG/KG SB07-305-NSO-1104020-D 1/23 0.8 - 3000 2.8 NA 400000 (6) No

-- Volatile Petroleum Hydrocarbons 7160 21400 UG/KG B14SB08AA 2/2 - 21400 NA NA NTX

EPH MADEP

-- C11-C22 Aromatics 22000 J 736000 UG/KG SB09008-NSO-121698-0 11/33 85 - 92000 736000 NA 1000000 No

-- C11-C22 Aromatics (Weighted 1.0) 160000 J 160000 J UG/KG B116-OSB1AA 1/5 14000 - 92000 160000 NA 1000000 No

-- C11-C22 Aromatics-Unadj 737000 737000 UG/KG SB09008-NSO-121698-0 1/4 85 - 18000 737000 NA 1000000 No

-- C19-C36 Aliphatics 1250 410000 J UG/KG B116-OSB1AA 19/33 21 - 54000 410000 NA 3000000 No

-- C19-C36 Aliphatics (Weighted 0.005) 140 J 2100 J UG/KG B116-OSB1AA 4/5 27 - 30 2100 NA 3000000 No

-- C9-C18 Aliphatics 2500 190000 J UG/KG B116-OSB1AA 16/33 155 - 54000 190000 NA 1000000 No

-- C9-C18 Aliphatics (Weighted 0.05) 3100 J 9300 J UG/KG B116-OSB1AA 2/5 250 - 980 9300 NA 1000000 No

-- Extractable Petroleum Hydrocarbons 69000 J 340000 J UG/KG SB06002-NSO-120898-0 9/14 10000 - 34000 340000 NA NA NTX

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. EPH = Extractable petroleum hydrocarbons

2 - Values presented are sample-specific quantitation limits. J = Estimated value

3 - The maximum detected concentration is used for screening purposes. MADEP = Massachusetts Department of Environmental Protection

4 - Background values are the 95% UPL (or maximum detected) NAS South Weymouth surface soil background concentrations (Stone and Webster, 2002). NA = Not Applicable/Not Available

5 - Massachusetts Contingency Plan (MCP) Method 1: Soil Category S-1Standards.  S-1Soil & GW-1 Groundwater.  310 CMR 40.0000, 12/14/2007. NTX = No toxicity criteria

6 - Values are for xylenes (mixed isomers). VPH = Volatile petroleum hydrocarbons

MCP S-1/GW-1
(5)

COMPARISON OF EPH AND VPH IN SURFACE SOIL TO MCP CRITERIA

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Exposure Point CAS Number Chemical
Minimum 

Concentration
(1)

Maximum 

Concentration
(1) Units

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Above Screening 

Level?

Range of 

Nondetects
(2)

Concentration 

Used for 

Screening
(3)

Background 

Value
(4)
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TABLE E.1

Scenario Timeframe:  Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

MCP S-1/GW-1
(5)

COMPARISON OF EPH AND VPH IN SURFACE SOIL TO MCP CRITERIA

INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Exposure Point CAS Number Chemical
Minimum 

Concentration
(1)

Maximum 

Concentration
(1) Units

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Above Screening 

Level?

Range of 

Nondetects
(2)

Concentration 

Used for 

Screening
(3)

Background 

Value
(4)

Associated Samples:

IOA-SS-EU01-0002 IOA-SS-EU10-0002 IOA-SS-EU21-0002 IOA-SS-EU29-0002-D IOA-SS-EU46-0002-D

IOA-SS-EU01-0002-D SB11-201-NSO-0515010 SB09008-NSO-121698-0 IOA-SS-EU30-0002 IOA-SS-EU47-0002

IOA-SS-EU02-0002 IOA-SS-EU12-0002 IOA-SS-EU22-0002 IOA-SS-EU31-0002 IOA-SS-EU48-0002

IOA-SS-EU03-0002 IOA-SS-EU13-0002 SB09009-NSO-121698-0 IOA-SS-EU32-0002 IOA-SS-EU49-0002

IOA-SS-EU04-0002 IOA-SS-EU14-0002 IOA-SS-EU23-0002 IOA-SS-EU32-0002-D

B116-OSB1AA SB07-312-NSO-1104020 SB06-343-NSO-072503 IOA-SS-EU33-0002

B116-OSB1AA-D IOA-SS-EU15-0002 B8-8SB2AA IOA-SS-EU34-0002

B116-OSB2AA IOA-SS-EU15-0002-D B8-8SB3AA IOA-SS-EU35-0002

B116-OSB3AA SB07-305-NSO-1104025 B8-8SB4AA IOA-SS-EU36-0002

B116-OSB4AA SB07-305-NSO-1104020 SB06010-NSO-120998-0 IOA-SS-EU37-0002

B116-OSB4AA-D SB07-305-NSO-1104020-D SB06011-NSO-120998-0 MW06013-NSO-112498-0

B14SB09AA SB07-306-NSO-1104025 SB06-304-NSO-0716030 SB06008-NSO-120898-0

IOA-SS-EU06-0002 SB07-306-NSO-1104020 B8-8SB5AA SB06008-NSO-120898-0-D

IOA-SS-EU07-0002 SB07-311-NSO-1104020 B8-8SB6AA SB06009-NSO-120898-0

SB07-339-NSO-101503 SB07-326-NSO-0716031 IOA-SS-EU27-0002 SB06-351-NSO-072503

SB07-307-NSO-1104025 SB07-326-NSO-0716032 S1SWE IOA-SS-EU38-0002

SB07-307-NSO-1104020 SB07-327-NSO-0716031 S1SWN SB06006-NSO-120898-0

SB07-308-NSO-1104025 SB07-327-NSO-0716032 S1SWW SB06007-NSO-120898-0

SB07-308-NSO-1104020 SB07-328-NSO-0716030 S2SWE SB06012-NSO-120998-0

SB07-309-NSO-1104025 SB07-328-NSO-0716031 S2SWE-D IOA-SS-EU39-0002

SB07-309-NSO-1104020 SB07-329-NSO-0716030 S2SWN SB06004-NSO-120898-0

SB07-310-NSO-0716030 SB07-329-NSO-0716031 S2SWW SB06005-NSO-120898-0

SB07-310-NSO-1104020 SB07-336-NSO-101503 NAS-AOC13-SW01 SS06-020-NSO-102798

SB07-330-NSO-0716030 SB07-337-NSO-101503 NAS-AOC13-SW01-D SS06-020-NSO-102798-D

SB07-330-NSO-0716031 SB07-338-NSO-101503 NAS-AOC13-SW02 IOA-SS-EU40-0002

SB07-331-NSO-0716030 IOA-SS-EU16-0002 NAS-AOC13-SW03 IOA-SS-EU41-0002

SB07-331-NSO-0716031 IOA-SS-EU17-0002 NAS-AOC13-SW04 IOA-SS-EU42-0002

SB07-340-NSO-101503 MW11131-NSO-122198-0 IOA-SS-EU28-0002 IOA-SS-EU43-0002

IOA-SS-EU09-0002 SB11-205-NSO-0515010 SB06001-NSO-120898-0 IOA-SS-EU44-0002

B116-OSB5AA IOA-SS-EU19-0002 SB06002-NSO-120898-0 IOA-SS-EU45-0002

B14SB08AA SB09007-NSO-121698-0 IOA-SS-EU29-0002 IOA-SS-EU46-0002
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POSITIVE DETECTIONS IN SURFACE SOIL COMPARED TO MCP CRITERIA

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH
WEYMOUTH, MASSACHUSETTS
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LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

2-BUTANONE 4000

ACETONE 6000

BENZENE 2000 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

ETHYLBENZENE 40000 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

M+P-XYLENES 400000 (2)

TOLUENE 30000 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

TOTAL XYLENES 400000 (2) 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS 100000 5900 U 8450 U 11000 U 6600 U 11000 U 12000 U 12000 U 12000 U

C5-C8 ALIPHATICS (WEIGHTED 0.5) 100000 2900 U 4250 U 5600 U 3300 U 5700 U 5900 U 5900 U 5900 U

C5-C8 ALIPHATICS-UNADJ 100000

C9-C10 AROMATICS 100000 2900 U 4250 U 5600 U 3300 U 5800 U 5900 U 5900 U 5900 U

C9-C12 ALIPHATICS 1000000 14000 U 18000 U 22000 U 1700 U 2900 U 3000 U 3000 U 3000 U

C9-C12 ALIPHATICS (WEIGHTED 0.05) 1000000 720 U 910 U 1100 U 83 U 140 U 150 U 150 U 150 U

O-XYLENE 400000 (2) 1500 U 2150 U 2800 U 1700 U 2900 U 3000 U 3000 U 3000 U

TOTAL XYLENES 400000 (2) 1500 U 2150 U 2800 U 1700 U 2900 U 3000 U 3000 U 3000 U

VOLATILE PETROLEUM HYDROCARBONS NC

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 700 20 UJ 19.5 UJ 19 UJ 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

ACENAPHTHENE 4000 53 J 47.5 J 42 J 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

ACENAPHTHYLENE 1000 20 UJ 19.5 UJ 19 UJ 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

ANTHRACENE 1000000 140 J 112 J 83 J 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

BAP EQUIVALENT-HALFND 2000 445 J 373 J 301 J 94 UJ 164 J 227 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

BAP EQUIVALENT-POS 2000 445 J 373 J 301 J 94 UJ 5.3 J 122 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

BENZO(A)ANTHRACENE 7000 340 J 290 J 240 J 94 UJ 53 J 110 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

BENZO(A)PYRENE 2000 310 J 260 J 210 J 94 UJ 97 UJ 97 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

BENZO(B)FLUORANTHENE 7000 400 J 340 J 280 J 94 UJ 97 UJ 130 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

BENZO(G,H,I)PERYLENE 1000000 150 J 109 J 68 J 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

BENZO(K)FLUORANTHENE 70000 180 J 145 J 110 J 94 UJ 97 UJ 100 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

BIS(2-ETHYLHEXYL)PHTHALATE 200000

BUTYL BENZYL PHTHALATE NC

CARBAZOLE NC

CHRYSENE 70000 350 J 280 J 210 J 94 UJ 97 UJ 140 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

DIBENZO(A,H)ANTHRACENE 700 45 J 37 J 29 J 190 UJ 190 UJ 190 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

DIBENZOFURAN NC

DI-N-BUTYL PHTHALATE NC

FLUORANTHENE 1000000 760 J 620 J 480 J 94 UJ 76 J 250 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

FLUORENE 1000000 54 J 48 J 42 J 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

INDENO(1,2,3-CD)PYRENE 7000 140 J 112 J 85 J 190 UJ 190 UJ 190 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

NAPHTHALENE 4000 20 UJ 19.5 UJ 19 UJ 94 UJ 97 UJ 93 UJ 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

PHENANTHRENE 10000 510 J 410 J 310 J 94 UJ 97 UJ 120 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

MCP S-1/GW-1 

Standards(1)

EU05 EU05 EU05EU05EU04 EU05 EU05EU05 EU05EU01 EU01EU01 EU02 EU03

B116-MW-03 B116-MW-04 B116-MW-04B116-MW-04IOA-SS-EU04 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02IOA-SS-EU01 IOA-SS-EU01IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03

B116-OSB3AA B116-OSB4AA B116-OSB4AA-DB116-OSB4AA-
AVG

IOA-SS-EU04-
0002

B116-OSB1AA B116-OSB1AA-DB116-OSB1AA-
AVG

B116-OSB2AAIOA-SS-EU01-
0002

IOA-SS-EU01-
0002-D

IOA-SS-EU01-
0002-AVG

IOA-SS-EU02-
0002

IOA-SS-EU03-
0002

SO SO SOSOSO SO SOSO SOSO SOSO SO SO

NORMAL ORIG DUPAVGNORMAL ORIG DUPAVG NORMALORIG DUPAVG NORMAL NORMAL

19970313 19970313 199703131997031320110809 19970312 1997031219970312 1997031220110809 2011080920110809 20110809 20110809

SS SS SSSSSS SS SSSS SSSS SSSS SS SS

1 1 110 1 11 10 00 0 0

3 3 332 3 33 32 22 2 2

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11



TABLE E.2
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

EU05 EU05 EU05EU05EU04 EU05 EU05EU05 EU05EU01 EU01EU01 EU02 EU03

B116-MW-03 B116-MW-04 B116-MW-04B116-MW-04IOA-SS-EU04 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02IOA-SS-EU01 IOA-SS-EU01IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03

B116-OSB3AA B116-OSB4AA B116-OSB4AA-DB116-OSB4AA-
AVG

IOA-SS-EU04-
0002

B116-OSB1AA B116-OSB1AA-DB116-OSB1AA-
AVG

B116-OSB2AAIOA-SS-EU01-
0002

IOA-SS-EU01-
0002-D

IOA-SS-EU01-
0002-AVG

IOA-SS-EU02-
0002

IOA-SS-EU03-
0002

SO SO SOSOSO SO SOSO SOSO SOSO SO SO

NORMAL ORIG DUPAVGNORMAL ORIG DUPAVG NORMALORIG DUPAVG NORMAL NORMAL

19970313 19970313 199703131997031320110809 19970312 1997031219970312 1997031220110809 2011080920110809 20110809 20110809

SS SS SSSSSS SS SSSS SSSS SSSS SS SS

1 1 110 1 11 10 00 0 0

3 3 332 3 33 32 22 2 2

SEMIVOLATILES (CONTINUED) (UG/KG)

PHENOL 1000

PYRENE 1000000 630 J 505 J 380 J 94 UJ 64 J 210 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

TOTAL PAHS NC 4060 J 3320 J 2570 J 105 UJ 193 J 1160 J 360 U 360 U 360 U 330 U 220 UJ 360 U 360 U 360 U

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4000

4,4'-DDE 3000

4,4'-DDT 3000

ALDRIN 40

ALPHA-CHLORDANE 700 (3)

AROCLOR-1260 2000 (4) 27 J 17 J 7 J 7.3 U 9.5 J 7.3 J

DIELDRIN 50

ENDOSULFAN II 500 (5)

ENDOSULFAN SULFATE 500 (5)

ENDRIN 8000

ENDRIN ALDEHYDE 8000 (6)

ENDRIN KETONE 8000 (6)

GAMMA-CHLORDANE 700 (3)

HEPTACHLOR 200

HEPTACHLOR EPOXIDE 90

METHOXYCHLOR 200000

TOTAL AROCLOR 2000 (4) 27 J 17 J 7 J 7.3 U 9.5 J 7.3 J

METALS (MG/KG)

ALUMINUM NC 4400 4600 4800 5400 6600 4400

ANTIMONY 20 0.15 U 0.13 U 0.11 U 0.084 U 0.13 U 0.1 U

ARSENIC 20 1.5 1.6 1.7 1 1.1 1.7 2 1.8 1.6 0.98 1.29 1.6

BARIUM 1000 17 17.5 18 17 16 14 12.5 13.6 14.8 22.4 22 21.5

BERYLLIUM 100 0.44 0.312 0.37 U 0.3 U 0.25 U 0.3 U

CADMIUM 2 0.28 U 0.24 U 0.2 U 0.15 U 0.2 U 0.17 U 0.05 U 0.0275 0.03 0.04 U 0.055 U 0.07 U

CALCIUM NC 1500 J 1500 J 1500 J 1100 J 940 J 1000 J

CHROMIUM 30 (7) 5.5 5.6 5.7 5.9 15 7.4 7.8 6.45 5.1 7.2 7.95 8.7

COBALT NC 3.2 3.15 3.1 2.8 3.5 2.9

COPPER NC 7.7 7.75 7.8 4.8 5.8 5.2

IRON NC 9800 10400 11000 9600 12000 11000

LEAD 300 16 J 15 J 14 J 6 J 9 J 5.3 J 7.3 7.5 7.7 6.3 10.6 4.6 4.9 5.2

MAGNESIUM NC 1600 J 1650 J 1700 J 1700 J 2000 J 1400 J

MANGANESE NC 310 J 290 J 270 J 140 J 180 J 160 J

MERCURY 20 0.02 J 0.016 J 0.012 J 0.0052 J 0.009 J 0.0019 J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

NICKEL 20 4.7 4.7 4.7 4.3 14 5.2

POTASSIUM NC 330 345 360 500 280 370

SELENIUM 400 0.87 0.745 J 0.62 J 0.67 J 0.72 0.65 J 0.19 U 0.185 U 0.18 U 0.2 U 0.225 U 0.25 U

SILVER 100 0.084 U 0.0795 U 0.075 U 0.069 U 0.069 U 0.068 U 0.07 U 0.065 U 0.06 U 0.07 U 0.07 U 0.07 U

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11



TABLE E.2
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

EU05 EU05 EU05EU05EU04 EU05 EU05EU05 EU05EU01 EU01EU01 EU02 EU03

B116-MW-03 B116-MW-04 B116-MW-04B116-MW-04IOA-SS-EU04 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02IOA-SS-EU01 IOA-SS-EU01IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03

B116-OSB3AA B116-OSB4AA B116-OSB4AA-DB116-OSB4AA-
AVG

IOA-SS-EU04-
0002

B116-OSB1AA B116-OSB1AA-DB116-OSB1AA-
AVG

B116-OSB2AAIOA-SS-EU01-
0002

IOA-SS-EU01-
0002-D

IOA-SS-EU01-
0002-AVG

IOA-SS-EU02-
0002

IOA-SS-EU03-
0002

SO SO SOSOSO SO SOSO SOSO SOSO SO SO

NORMAL ORIG DUPAVGNORMAL ORIG DUPAVG NORMALORIG DUPAVG NORMAL NORMAL

19970313 19970313 199703131997031320110809 19970312 1997031219970312 1997031220110809 2011080920110809 20110809 20110809

SS SS SSSSSS SS SSSS SSSS SSSS SS SS

1 1 110 1 11 10 00 0 0

3 3 332 3 33 32 22 2 2

SODIUM NC 50 J 51 J 52 J 51 J 39 J 52 J

METALS CONTINUED (MG/KG)

THALLIUM 8 0.39 0.222 0.11 U 0.077 U 0.14 U 0.076 U

VANADIUM 600 12 12 12 13 13 14

ZINC 2500 29 29 29 21 25 22

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE 100

EPH MADEP (UG/KG)

C11-C22 AROMATICS 1000000 160000 J 92800 J 51000 UJ 33000 U 39000 U 14000 U 21500 U 29000 U

C11-C22 AROMATICS (WEIGHTED 1.0) 1000000 160000 J 92800 J 51000 UJ 33000 U 39000 U 14000 U 21500 U 29000 U

C11-C22 AROMATICS-UNADJ 1000000

C19-C36 ALIPHATICS 3000000 410000 J 325000 J 240000 J 28000 J 110000 6000 U 5750 UJ 5500 UJ

C19-C36 ALIPHATICS (WEIGHTED 0.005) 3000000 2100 J 1650 J 1200 J 140 J 550 30 U 28.5 UJ 27 UJ

C9-C18 ALIPHATICS 1000000 190000 J 126000 J 62000 J 20000 U 12000 U 5000 U 6900 UJ 8800 UJ

C9-C18 ALIPHATICS (WEIGHTED 0.05) 1000000 9300 J 6200 J 3100 J 980 U 580 U 250 U 345 UJ 440 UJ

EXTRACTABLE PETROLEUM HYDROCARBONS NC

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD NC

1,2,3,4,6,7,8,9-OCDF NC

1,2,3,4,6,7,8-HPCDD NC

1,2,3,4,6,7,8-HPCDF NC

1,2,3,4,7,8,9-HPCDF NC

1,2,3,4,7,8-HXCDD NC

1,2,3,4,7,8-HXCDF NC

1,2,3,6,7,8-HXCDD NC

1,2,3,6,7,8-HXCDF NC

1,2,3,7,8,9-HXCDD NC

1,2,3,7,8,9-HXCDF NC

1,2,3,7,8-PECDD NC

1,2,3,7,8-PECDF NC

2,3,4,6,7,8-HXCDF NC

2,3,4,7,8-PECDF NC

2,3,7,8-TCDD 20

2,3,7,8-TCDF NC

TEQ 20

TEQ HALFND 20

TOTAL HPCDD NC

TOTAL HPCDF NC

TOTAL HXCDD NC

TOTAL HXCDF NC

TOTAL PECDD NC

TOTAL PECDF NC

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

EU05 EU05 EU05EU05EU04 EU05 EU05EU05 EU05EU01 EU01EU01 EU02 EU03

B116-MW-03 B116-MW-04 B116-MW-04B116-MW-04IOA-SS-EU04 B116-MW-01 B116-MW-01B116-MW-01 B116-MW-02IOA-SS-EU01 IOA-SS-EU01IOA-SS-EU01 IOA-SS-EU02 IOA-SS-EU03

B116-OSB3AA B116-OSB4AA B116-OSB4AA-DB116-OSB4AA-
AVG

IOA-SS-EU04-
0002

B116-OSB1AA B116-OSB1AA-DB116-OSB1AA-
AVG

B116-OSB2AAIOA-SS-EU01-
0002

IOA-SS-EU01-
0002-D

IOA-SS-EU01-
0002-AVG

IOA-SS-EU02-
0002

IOA-SS-EU03-
0002

SO SO SOSOSO SO SOSO SOSO SOSO SO SO

NORMAL ORIG DUPAVGNORMAL ORIG DUPAVG NORMALORIG DUPAVG NORMAL NORMAL

19970313 19970313 199703131997031320110809 19970312 1997031219970312 1997031220110809 2011080920110809 20110809 20110809

SS SS SSSSSS SS SSSS SSSS SSSS SS SS

1 1 110 1 11 10 00 0 0

3 3 332 3 33 32 22 2 2

TOTAL TCDD NC

TOTAL TCDF NC

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

2-BUTANONE 4000

ACETONE 6000

BENZENE 2000

ETHYLBENZENE 40000

M+P-XYLENES 400000 (2)

TOLUENE 30000

TOTAL XYLENES 400000 (2)

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS 100000

C5-C8 ALIPHATICS (WEIGHTED 0.5) 100000

C5-C8 ALIPHATICS-UNADJ 100000

C9-C10 AROMATICS 100000

C9-C12 ALIPHATICS 1000000

C9-C12 ALIPHATICS (WEIGHTED 0.05) 1000000

O-XYLENE 400000 (2)

TOTAL XYLENES 400000 (2)

VOLATILE PETROLEUM HYDROCARBONS NC

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 700

ACENAPHTHENE 4000

ACENAPHTHYLENE 1000

ANTHRACENE 1000000

BAP EQUIVALENT-HALFND 2000

BAP EQUIVALENT-POS 2000

BENZO(A)ANTHRACENE 7000

BENZO(A)PYRENE 2000

BENZO(B)FLUORANTHENE 7000

BENZO(G,H,I)PERYLENE 1000000

BENZO(K)FLUORANTHENE 70000

BIS(2-ETHYLHEXYL)PHTHALATE 200000

BUTYL BENZYL PHTHALATE NC

CARBAZOLE NC

CHRYSENE 70000

DIBENZO(A,H)ANTHRACENE 700

DIBENZOFURAN NC

DI-N-BUTYL PHTHALATE NC

FLUORANTHENE 1000000

FLUORENE 1000000

INDENO(1,2,3-CD)PYRENE 7000

NAPHTHALENE 4000

PHENANTHRENE 10000

MCP S-1/GW-1 

Standards(1)

17.1 J 21 R 7.4 J 23 R

78.6 J 29 J 87 48

0.88 U 4.2 U 5.2 U 4.6 U

0.88 UJ 4.2 U 5.2 U 4.6 U

1000 U 4.2 U 5.2 U 4.6 U

0.88 U 4.2 U 5.2 U 4.6 U

1 J 4.2 U 5.2 U 4.6 U

5290

1000 U

1870

520 U 4.2 U 5.2 U 4.6 U

520 U 4.2 U 5.2 U 4.6 U

7160

190 U 19 UJ 94 UJ 260 U 260 U 270 U

190 U 34 J 94 UJ 260 U 260 U 270 U

190 U 94 J 94 UJ 260 U 260 U 270 U

190 U 86 J 94 UJ 260 U 260 U 74 J

190 U 501 J 161 J 96.7 J 52.3 J 621 J

190 U 501 J 4.1 J 69.3 J 51 J 621 J

190 U 380 J 41 J 260 U 29 J 310

190 U 360 J 94 UJ 56 30 J 400

190 U 430 J 94 UJ 38 J 59 J 610

190 U 120 J 94 UJ 260 U 260 U 280

190 U 130 J 94 UJ 260 U 260 U 230 J

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

190 U 260 U 260 U 79 J

190 U 370 J 94 UJ 260 U 39 J 420

190 U 47 J 190 UJ 9.5 J 7.3 J 95

190 U 260 U 260 U 270 U

190 U 260 U 260 U 270 U

17.7 J 430 J 94 UJ 49 J 65 J 810

190 U 30 J 94 UJ 260 U 260 U 270 U

190 U 110 J 190 UJ 260 U 49 J 310

190 U 11 J 94 UJ 260 U 260 U 270 U

190 U 200 J 94 UJ 260 U 260 U 440

EU06 EU07 EU07 EU08 EU08EU05

IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307B14-SB-09

EU08 EU08 EU08EU08 EU08 EU08 EU08 EU08

SB07-310 SB07-330 SB07-330SB07-308 SB07-308 SB07-309 SB07-309 SB07-310

IOA-SS-EU06-
0002

IOA-SS-EU07-
0002

SB07-339-NSO-
101503

SB07-307-NSO-
1104025

SB07-307-NSO-
1104020

B14SB09AA SB07-310-NSO-
1104020

SB07-330-NSO-
0716030

SB07-330-NSO-
0716031

SB07-308-NSO-
1104025

SB07-308-NSO-
1104020

SB07-309-NSO-
1104025

SB07-309-NSO-
1104020

SB07-310-NSO-
0716030

SO SO SO SO SOSO SO SO SOSO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

20110809 20110809 20031015 20021104 2002110419990614 20021104 20030716 2003071620021104 20021104 20021104 20021104 20030716

SS SS SS SS SSSS SS SS SSSS SS SS SS SS

0 0 0.5 0 0.51 0.5 0 10 0.5 0 0.5 0.5

2 2 1.5 0.5 12 1 1 20.5 1 0.5 1 1

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SEMIVOLATILES (CONTINUED) (UG/KG)

PHENOL 1000

PYRENE 1000000

TOTAL PAHS NC

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4000

4,4'-DDE 3000

4,4'-DDT 3000

ALDRIN 40

ALPHA-CHLORDANE 700 (3)

AROCLOR-1260 2000 (4)

DIELDRIN 50

ENDOSULFAN II 500 (5)

ENDOSULFAN SULFATE 500 (5)

ENDRIN 8000

ENDRIN ALDEHYDE 8000 (6)

ENDRIN KETONE 8000 (6)

GAMMA-CHLORDANE 700 (3)

HEPTACHLOR 200

HEPTACHLOR EPOXIDE 90

METHOXYCHLOR 200000

TOTAL AROCLOR 2000 (4)

METALS (MG/KG)

ALUMINUM NC

ANTIMONY 20

ARSENIC 20

BARIUM 1000

BERYLLIUM 100

CADMIUM 2

CALCIUM NC

CHROMIUM 30 (7)

COBALT NC

COPPER NC

IRON NC

LEAD 300

MAGNESIUM NC

MANGANESE NC

MERCURY 20

NICKEL 20

POTASSIUM NC

SELENIUM 400

SILVER 100

EU06 EU07 EU07 EU08 EU08EU05

IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307B14-SB-09

EU08 EU08 EU08EU08 EU08 EU08 EU08 EU08

SB07-310 SB07-330 SB07-330SB07-308 SB07-308 SB07-309 SB07-309 SB07-310

IOA-SS-EU06-
0002

IOA-SS-EU07-
0002

SB07-339-NSO-
101503

SB07-307-NSO-
1104025

SB07-307-NSO-
1104020

B14SB09AA SB07-310-NSO-
1104020

SB07-330-NSO-
0716030

SB07-330-NSO-
0716031

SB07-308-NSO-
1104025

SB07-308-NSO-
1104020

SB07-309-NSO-
1104025

SB07-309-NSO-
1104020

SB07-310-NSO-
0716030

SO SO SO SO SOSO SO SO SOSO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

20110809 20110809 20031015 20021104 2002110419990614 20021104 20030716 2003071620021104 20021104 20021104 20021104 20030716

SS SS SS SS SSSS SS SS SSSS SS SS SS SS

0 0 0.5 0 0.51 0.5 0 10 0.5 0 0.5 0.5

2 2 1.5 0.5 12 1 1 20.5 1 0.5 1 1

190 U 260 U 260 U 270 U

25 J 480 J 94 UJ 36 J 57 J 640

42.7 J 3310 J 41 J 188 J 335 J 4620 J

1.7 U 1.7 U 1.7 U

1.7 U 2.1 1.7 U

1.7 U 18 31 J

0.83 U 0.85 U 0.84 U

0.83 U 8.4 J 0.84 U

18 U 150 290 96 J 20 J 1800 160 250 220 170 11 J 31

1.7 U 1.7 U 1.7 U

1.7 U 1.7 U 1.7 U

1.7 U 1.7 U 1.7 U

1.7 U 1.7 U 1.7 U

1.7 U 1.7 U 1.7 U

1.7 U 1.7 U 1.7 U

0.83 U 6.1 0.84 U

0.83 U 0.91 J 0.84 U

0.83 U 0.85 U 0.84 U

8.3 U 8.5 U 8.4 U

18 U 150 290 96 J 20 J 1800 160 250 220 170 11 J 31

7890 5500 7400 2800 J 7500 J 8100 J

6.4 U 0.23 U 0.13 U 0.46 J 1.3 0.92

2 0.89 2.4 5.2 3.4 2.9 4.5

25.1 19 19 15 U 17 U 18 U 8.7 J

0.54 U 0.36 0.36 0.33 U 0.31 U 0.38 U

0.54 U 0.25 U 0.37 0.19 J 0.4 J 0.56 J 0.62 U

1620 J 1600 J 1100 J 320 1200 1100

8.5 6.9 9.5 5.8 12 11 5.5

5.4 U 2.7 5.5 1.9 U 7.4 6.3 J

3.7 J 5 11 3.2 15 12

9740 11000 17000 10000 15000 15000

12 16 J 11 J 6.8 40 25 6

1100 1600 J 2900 J 540 3500 3000

113 170 J 330 J 68 350 370

0.038 UJ 0.0073 J 0.006 J 0.0041 J 0.0061 J 0.024 J 0.05 U

4.3 U 4.2 9.1 3.6 J 13 12

540 U 290 400 660 J 460 J 520 J

11 U 0.62 J 0.58 J 0.62 U 0.48 J 0.65 UJ 0.62 UJ

1.1 U 0.1 U 0.061 U 0.12 UJ 0.13 UJ 0.13 UJ 0.12 UJ

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SODIUM NC

METALS CONTINUED (MG/KG)

THALLIUM 8

VANADIUM 600

ZINC 2500

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE 100

EPH MADEP (UG/KG)

C11-C22 AROMATICS 1000000

C11-C22 AROMATICS (WEIGHTED 1.0) 1000000

C11-C22 AROMATICS-UNADJ 1000000

C19-C36 ALIPHATICS 3000000

C19-C36 ALIPHATICS (WEIGHTED 0.005) 3000000

C9-C18 ALIPHATICS 1000000

C9-C18 ALIPHATICS (WEIGHTED 0.05) 1000000

EXTRACTABLE PETROLEUM HYDROCARBONS NC

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD NC

1,2,3,4,6,7,8,9-OCDF NC

1,2,3,4,6,7,8-HPCDD NC

1,2,3,4,6,7,8-HPCDF NC

1,2,3,4,7,8,9-HPCDF NC

1,2,3,4,7,8-HXCDD NC

1,2,3,4,7,8-HXCDF NC

1,2,3,6,7,8-HXCDD NC

1,2,3,6,7,8-HXCDF NC

1,2,3,7,8,9-HXCDD NC

1,2,3,7,8,9-HXCDF NC

1,2,3,7,8-PECDD NC

1,2,3,7,8-PECDF NC

2,3,4,6,7,8-HXCDF NC

2,3,4,7,8-PECDF NC

2,3,7,8-TCDD 20

2,3,7,8-TCDF NC

TEQ 20

TEQ HALFND 20

TOTAL HPCDD NC

TOTAL HPCDF NC

TOTAL HXCDD NC

TOTAL HXCDF NC

TOTAL PECDD NC

TOTAL PECDF NC

EU06 EU07 EU07 EU08 EU08EU05

IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307B14-SB-09

EU08 EU08 EU08EU08 EU08 EU08 EU08 EU08

SB07-310 SB07-330 SB07-330SB07-308 SB07-308 SB07-309 SB07-309 SB07-310

IOA-SS-EU06-
0002

IOA-SS-EU07-
0002

SB07-339-NSO-
101503

SB07-307-NSO-
1104025

SB07-307-NSO-
1104020

B14SB09AA SB07-310-NSO-
1104020

SB07-330-NSO-
0716030

SB07-330-NSO-
0716031

SB07-308-NSO-
1104025

SB07-308-NSO-
1104020

SB07-309-NSO-
1104025

SB07-309-NSO-
1104020

SB07-310-NSO-
0716030

SO SO SO SO SOSO SO SO SOSO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

20110809 20110809 20031015 20021104 2002110419990614 20021104 20030716 2003071620021104 20021104 20021104 20021104 20030716

SS SS SS SS SSSS SS SS SSSS SS SS SS SS

0 0 0.5 0 0.51 0.5 0 10 0.5 0 0.5 0.5

2 2 1.5 0.5 12 1 1 20.5 1 0.5 1 1

540 U 59 J 40 J 58 U 87 U 89 U

1.5 U 0.068 U 0.077 U 0.62 UJ 0.67 UJ 0.65 UJ

18.2 13 18 19 20 24

22.7 27 44 13 43 97

0.92 U 1.1 U 0.94 U

10000 UJ 51000 U 53000 U 54000 U

10000 U 51000 U 13000 J 54000 U

10000 U 51000 U 53000 U 54000 U

10000 U

415

13.9

15.9

8.14

0.883 U

0.314 J

0.51 J

0.598 J

0.519 J

0.36 J

0.883 U

0.221 U

1.49 J

0.998 J

1.02 J

0.177 U

0.371 U

1.05 J

1.32 J

35.5

19.9

5.16 J

12.2 J

0.569 J

12.3 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

TOTAL TCDD NC

TOTAL TCDF NC

EU06 EU07 EU07 EU08 EU08EU05

IOA-SS-EU06 IOA-SS-EU07 SB07-339 SB07-307 SB07-307B14-SB-09

EU08 EU08 EU08EU08 EU08 EU08 EU08 EU08

SB07-310 SB07-330 SB07-330SB07-308 SB07-308 SB07-309 SB07-309 SB07-310

IOA-SS-EU06-
0002

IOA-SS-EU07-
0002

SB07-339-NSO-
101503

SB07-307-NSO-
1104025

SB07-307-NSO-
1104020

B14SB09AA SB07-310-NSO-
1104020

SB07-330-NSO-
0716030

SB07-330-NSO-
0716031

SB07-308-NSO-
1104025

SB07-308-NSO-
1104020

SB07-309-NSO-
1104025

SB07-309-NSO-
1104020

SB07-310-NSO-
0716030

SO SO SO SO SOSO SO SO SOSO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

20110809 20110809 20031015 20021104 2002110419990614 20021104 20030716 2003071620021104 20021104 20021104 20021104 20030716

SS SS SS SS SSSS SS SS SSSS SS SS SS SS

0 0 0.5 0 0.51 0.5 0 10 0.5 0 0.5 0.5

2 2 1.5 0.5 12 1 1 20.5 1 0.5 1 1

0.36 J

2.67 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

2-BUTANONE 4000

ACETONE 6000

BENZENE 2000

ETHYLBENZENE 40000

M+P-XYLENES 400000 (2)

TOLUENE 30000

TOTAL XYLENES 400000 (2)

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS 100000

C5-C8 ALIPHATICS (WEIGHTED 0.5) 100000

C5-C8 ALIPHATICS-UNADJ 100000

C9-C10 AROMATICS 100000

C9-C12 ALIPHATICS 1000000

C9-C12 ALIPHATICS (WEIGHTED 0.05) 1000000

O-XYLENE 400000 (2)

TOTAL XYLENES 400000 (2)

VOLATILE PETROLEUM HYDROCARBONS NC

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 700

ACENAPHTHENE 4000

ACENAPHTHYLENE 1000

ANTHRACENE 1000000

BAP EQUIVALENT-HALFND 2000

BAP EQUIVALENT-POS 2000

BENZO(A)ANTHRACENE 7000

BENZO(A)PYRENE 2000

BENZO(B)FLUORANTHENE 7000

BENZO(G,H,I)PERYLENE 1000000

BENZO(K)FLUORANTHENE 70000

BIS(2-ETHYLHEXYL)PHTHALATE 200000

BUTYL BENZYL PHTHALATE NC

CARBAZOLE NC

CHRYSENE 70000

DIBENZO(A,H)ANTHRACENE 700

DIBENZOFURAN NC

DI-N-BUTYL PHTHALATE NC

FLUORANTHENE 1000000

FLUORENE 1000000

INDENO(1,2,3-CD)PYRENE 7000

NAPHTHALENE 4000

PHENANTHRENE 10000

MCP S-1/GW-1 

Standards(1)

2 U

51 UJ

5.5 U 260 U 0.6 U

0.8 J 260 U 0.5 U

1000 U 1 U

4 J 790 U 0.7 U

3 J 1000 U 1 U

48000 J 17100

24000 J

5600 U 1060

32000 J 3200

1600 J

2800 U 520 U 0.8 U

2800 U 520 U 0.8 U

21400

11 J 360 U 410 U 24 U 90 UJ 20 UJ

58 J 360 U 410 U 44 U 90 UJ 16 J

19 UJ 360 U 410 U 37 U 90 UJ 20 J

91 J 360 U 410 U 24 U 90 UJ 47 J

346 J 360 U 410 U 79.9 J 185 J 257 J 391

346 J 360 U 410 U 79.9 J 86 J 257 J 391

270 J 360 U 410 U 52 J 99 J 200 J

240 J 360 U 410 U 37 J 66 J 170 J 330

340 J 360 U 410 U 89 J 100 J 240 J

95 J 360 U 410 U 49 J 90 UJ 100 J

110 J 360 U 410 U 96 J 53 UJ 110 J

89 J

39 U

30 U

280 J 360 U 410 U 94 J 91 J 200 J

35 J 360 U 410 U 23 J 180 UJ 32 J 61

36 U

36 J

580 J 360 U 410 U 130 J 150 J 370 J

52 J 360 U 410 U 44 U 90 UJ 19 J

87 J 360 U 410 U 47 J 180 UJ 100 J

16 J 360 U 410 U 29 U 90 UJ 20 UJ

400 J 360 U 410 U 85 J 63 J 190 J

EU11 EU12 EU13 EU14 EU14EU08 EU09 EU10 EU10 EU10EU08 EU08 EU15 EU15

SB11-201 IOA-SS-EU12 IOA-SS-EU13 IOA-SS-EU14 SB07-312SB07-340 IOA-SS-EU09 B116-MW-05 B14-SB-08 IOA-SS-EU10SB07-331 SB07-331 IOA-SS-EU15 IOA-SS-EU15

SB11-201-NSO-
0515010

IOA-SS-EU12-
0002

IOA-SS-EU13-
0002

IOA-SS-EU14-
0002

SB07-312-NSO-
1104020

SB07-340-NSO-
101503

IOA-SS-EU09-
0002

B116-OSB5AA B14SB08AA IOA-SS-EU10-
0002

SB07-331-NSO-
0716030

SB07-331-NSO-
0716031

IOA-SS-EU15-
0002

IOA-SS-EU15-
0002-AVG

SO SO SO SO SOSO SO SO SO SOSO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL ORIG AVG

20010515 20110811 20110809 20110809 2002110420031015 20110809 19970313 19990614 2011081020030716 20030716 20110809 20110809

SS SS SS SS SSSS SS SS SS SSSS SS SS SS

0 0 0 0 0.50.5 0 1 1 00 1 0 0

1 2 2 2 11.5 2 3 2 21 2 2 2

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SEMIVOLATILES (CONTINUED) (UG/KG)

PHENOL 1000

PYRENE 1000000

TOTAL PAHS NC

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4000

4,4'-DDE 3000

4,4'-DDT 3000

ALDRIN 40

ALPHA-CHLORDANE 700 (3)

AROCLOR-1260 2000 (4)

DIELDRIN 50

ENDOSULFAN II 500 (5)

ENDOSULFAN SULFATE 500 (5)

ENDRIN 8000

ENDRIN ALDEHYDE 8000 (6)

ENDRIN KETONE 8000 (6)

GAMMA-CHLORDANE 700 (3)

HEPTACHLOR 200

HEPTACHLOR EPOXIDE 90

METHOXYCHLOR 200000

TOTAL AROCLOR 2000 (4)

METALS (MG/KG)

ALUMINUM NC

ANTIMONY 20

ARSENIC 20

BARIUM 1000

BERYLLIUM 100

CADMIUM 2

CALCIUM NC

CHROMIUM 30 (7)

COBALT NC

COPPER NC

IRON NC

LEAD 300

MAGNESIUM NC

MANGANESE NC

MERCURY 20

NICKEL 20

POTASSIUM NC

SELENIUM 400

SILVER 100

EU11 EU12 EU13 EU14 EU14EU08 EU09 EU10 EU10 EU10EU08 EU08 EU15 EU15

SB11-201 IOA-SS-EU12 IOA-SS-EU13 IOA-SS-EU14 SB07-312SB07-340 IOA-SS-EU09 B116-MW-05 B14-SB-08 IOA-SS-EU10SB07-331 SB07-331 IOA-SS-EU15 IOA-SS-EU15

SB11-201-NSO-
0515010

IOA-SS-EU12-
0002

IOA-SS-EU13-
0002

IOA-SS-EU14-
0002

SB07-312-NSO-
1104020

SB07-340-NSO-
101503

IOA-SS-EU09-
0002

B116-OSB5AA B14SB08AA IOA-SS-EU10-
0002

SB07-331-NSO-
0716030

SB07-331-NSO-
0716031

IOA-SS-EU15-
0002

IOA-SS-EU15-
0002-AVG

SO SO SO SO SOSO SO SO SO SOSO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL ORIG AVG

20010515 20110811 20110809 20110809 2002110420031015 20110809 19970313 19990614 2011081020030716 20030716 20110809 20110809

SS SS SS SS SSSS SS SS SS SSSS SS SS SS

0 0 0 0 0.50.5 0 1 1 00 1 0 0

1 2 2 2 11.5 2 3 2 21 2 2 2

70 U

480 J 360 U 410 U 140 J 170 J 300 J

3140 J 360 U 410 U 842 J 739 J 2110 J 391

3.4 U

8.6 J

20 J

1.7 U

9.3

18 J 26 U 4.1 J 470 12000 440 J 7.2 U 18 J 170

3.4 U

3.4 U

3.4 U

3.4 U

29 J

3.4 U

7.9

1.7 U

4 J

17 U

18 J 26 U 4.1 J 470 12000 440 J 7.2 U 18 J 170

5600 6900 J 7600 6600 4900

0.24 4.8 UJ 0.089 U 0.19 U 0.14 U

1.4 3.4 1.2 1.3 1.9

22 23 15 21 16

0.3 U 0.36 0.35 J 0.22 U 0.38

0.3 U 0.48 U 0.19 J 0.25 U 0.18 U

1100 J 1100 J 1400 810 J 1100 J

8.1 11 9.2 8.6 6.3

2.8 6 3.9 1.4 2.5

9.7 6.6 7.1 6.2 4.4

11000 10000 J 13000 6100 11000

36 J 9 23 11 27 J 13 J

1600 J 1600 1900 900 J 1300 J

180 J 210 220 J 75 J 150 J

0.02 J 0.01 0.017 J 0.038 0.0023 J

4.6 5.7 7.2 5.3 4.2

240 430 340 J 260 320

0.65 J 0.96 U 0.76 U 0.88 0.7 J

0.063 U 0.48 U 0.082 U 0.11 J 0.089 U

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SODIUM NC

METALS CONTINUED (MG/KG)

THALLIUM 8

VANADIUM 600

ZINC 2500

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE 100

EPH MADEP (UG/KG)

C11-C22 AROMATICS 1000000

C11-C22 AROMATICS (WEIGHTED 1.0) 1000000

C11-C22 AROMATICS-UNADJ 1000000

C19-C36 ALIPHATICS 3000000

C19-C36 ALIPHATICS (WEIGHTED 0.005) 3000000

C9-C18 ALIPHATICS 1000000

C9-C18 ALIPHATICS (WEIGHTED 0.05) 1000000

EXTRACTABLE PETROLEUM HYDROCARBONS NC

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD NC

1,2,3,4,6,7,8,9-OCDF NC

1,2,3,4,6,7,8-HPCDD NC

1,2,3,4,6,7,8-HPCDF NC

1,2,3,4,7,8,9-HPCDF NC

1,2,3,4,7,8-HXCDD NC

1,2,3,4,7,8-HXCDF NC

1,2,3,6,7,8-HXCDD NC

1,2,3,6,7,8-HXCDF NC

1,2,3,7,8,9-HXCDD NC

1,2,3,7,8,9-HXCDF NC

1,2,3,7,8-PECDD NC

1,2,3,7,8-PECDF NC

2,3,4,6,7,8-HXCDF NC

2,3,4,7,8-PECDF NC

2,3,7,8-TCDD 20

2,3,7,8-TCDF NC

TEQ 20

TEQ HALFND 20

TOTAL HPCDD NC

TOTAL HPCDF NC

TOTAL HXCDD NC

TOTAL HXCDF NC

TOTAL PECDD NC

TOTAL PECDF NC

EU11 EU12 EU13 EU14 EU14EU08 EU09 EU10 EU10 EU10EU08 EU08 EU15 EU15

SB11-201 IOA-SS-EU12 IOA-SS-EU13 IOA-SS-EU14 SB07-312SB07-340 IOA-SS-EU09 B116-MW-05 B14-SB-08 IOA-SS-EU10SB07-331 SB07-331 IOA-SS-EU15 IOA-SS-EU15

SB11-201-NSO-
0515010

IOA-SS-EU12-
0002

IOA-SS-EU13-
0002

IOA-SS-EU14-
0002

SB07-312-NSO-
1104020

SB07-340-NSO-
101503

IOA-SS-EU09-
0002

B116-OSB5AA B14SB08AA IOA-SS-EU10-
0002

SB07-331-NSO-
0716030

SB07-331-NSO-
0716031

IOA-SS-EU15-
0002

IOA-SS-EU15-
0002-AVG

SO SO SO SO SOSO SO SO SO SOSO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL ORIG AVG

20010515 20110811 20110809 20110809 2002110420031015 20110809 19970313 19990614 2011081020030716 20030716 20110809 20110809

SS SS SS SS SSSS SS SS SS SSSS SS SS SS

0 0 0 0 0.50.5 0 1 1 00 1 0 0

1 2 2 2 11.5 2 3 2 21 2 2 2

51 J 96 U 43 J 41 J 60 J

0.37 0.96 U 0.1 U 0.069 U 0.078 U

15 19 15 18 18

37 31 33 25 23

0.26 U

92000 UJ 10000 U

92000 UJ

400000 J 10000 U

2000 J

120000 J 10000 U

5800 J

10000 U

222 462 470 384

20.5 30.4 38.5 J 30.2 J

20.5 60.2 40.3 33.6

15.6 27.1 16 12.9

2.05 J 1.31 J 1.4 J 1.12 J

0.384 J 0.957 J 0.379 J 0.374 J

5.13 2.22 J 1.8 J 1.42 J

1.33 J 3.03 1.86 J 1.47 J

7.61 2.61 J 1.76 J 1.4 J

0.918 J 1.62 J 1.14 J 0.934 J

2.02 J 0.811 J 0.974 U 1.02 U

1.7 J 0.642 J 0.587 J 0.954 J

1.01 J 0.739 J 0.427 J 0.338 J

17.5 5.19 3.27 2.82 J

24.3 6.5 4.63 3.8

0.366 J 0.623 0.222 U 0.218 U

1.11 J 0.87 0.445 U 0.382 U

13.4 J 6 J 3.74 J 3.55 J

13.4 J 6 J 3.92 J 3.72 J

45.8 124 96.4 79

39.3 59.8 45.6 36.4

12.8 21.3 J 12.9 J 10.6 J

169 J 57.4 J 38 31.6 J

10.1 J 6.54 J 3.63 J 3.5 J

225 56.9 41.1 J 34.2 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

TOTAL TCDD NC

TOTAL TCDF NC

EU11 EU12 EU13 EU14 EU14EU08 EU09 EU10 EU10 EU10EU08 EU08 EU15 EU15

SB11-201 IOA-SS-EU12 IOA-SS-EU13 IOA-SS-EU14 SB07-312SB07-340 IOA-SS-EU09 B116-MW-05 B14-SB-08 IOA-SS-EU10SB07-331 SB07-331 IOA-SS-EU15 IOA-SS-EU15

SB11-201-NSO-
0515010

IOA-SS-EU12-
0002

IOA-SS-EU13-
0002

IOA-SS-EU14-
0002

SB07-312-NSO-
1104020

SB07-340-NSO-
101503

IOA-SS-EU09-
0002

B116-OSB5AA B14SB08AA IOA-SS-EU10-
0002

SB07-331-NSO-
0716030

SB07-331-NSO-
0716031

IOA-SS-EU15-
0002

IOA-SS-EU15-
0002-AVG

SO SO SO SO SOSO SO SO SO SOSO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL ORIG AVG

20010515 20110811 20110809 20110809 2002110420031015 20110809 19970313 19990614 2011081020030716 20030716 20110809 20110809

SS SS SS SS SSSS SS SS SS SSSS SS SS SS

0 0 0 0 0.50.5 0 1 1 00 1 0 0

1 2 2 2 11.5 2 3 2 21 2 2 2

2.63 J 4.51 J 2.59 J 1.73 J

52.8 19.6 J 13.2 J 11.5 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

2-BUTANONE 4000

ACETONE 6000

BENZENE 2000

ETHYLBENZENE 40000

M+P-XYLENES 400000 (2)

TOLUENE 30000

TOTAL XYLENES 400000 (2)

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS 100000

C5-C8 ALIPHATICS (WEIGHTED 0.5) 100000

C5-C8 ALIPHATICS-UNADJ 100000

C9-C10 AROMATICS 100000

C9-C12 ALIPHATICS 1000000

C9-C12 ALIPHATICS (WEIGHTED 0.05) 1000000

O-XYLENE 400000 (2)

TOTAL XYLENES 400000 (2)

VOLATILE PETROLEUM HYDROCARBONS NC

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 700

ACENAPHTHENE 4000

ACENAPHTHYLENE 1000

ANTHRACENE 1000000

BAP EQUIVALENT-HALFND 2000

BAP EQUIVALENT-POS 2000

BENZO(A)ANTHRACENE 7000

BENZO(A)PYRENE 2000

BENZO(B)FLUORANTHENE 7000

BENZO(G,H,I)PERYLENE 1000000

BENZO(K)FLUORANTHENE 70000

BIS(2-ETHYLHEXYL)PHTHALATE 200000

BUTYL BENZYL PHTHALATE NC

CARBAZOLE NC

CHRYSENE 70000

DIBENZO(A,H)ANTHRACENE 700

DIBENZOFURAN NC

DI-N-BUTYL PHTHALATE NC

FLUORANTHENE 1000000

FLUORENE 1000000

INDENO(1,2,3-CD)PYRENE 7000

NAPHTHALENE 4000

PHENANTHRENE 10000

MCP S-1/GW-1 

Standards(1)

12 J 17.5 J 23 J 24 R

50 J 80 J 110 J 25 J

4.5 U 2.22 J 2.2 J 4.7 U

4.5 U 4.4 U 4.3 U 4.7 U

1.3 J 3.8 J 6.3 4.7 U

1.1 J 3.8 J 6.5 4.7 U

1.3 J 3.8 J 6.3 4.7 U

0.67 J 1.74 J 2.8 J 4.7 U

0.67 J 1.74 J 2.8 J 4.7 U

220 J 165 J 110 J 260 U

260 U 260 U 260 U 260 U

260 U 260 U 260 U 260 U

260 U 260 U 260 U 260 U

136 J 114 J 92.8 J 83.6 J 124

136 J 114 J 92.8 J 73.1 J 124

77 J 78 J 79 J 59 J

66 J 63.5 J 61 J 56 J 100

130 J 120 J 110 J 70 J

90 J 68.5 J 47 J 260 U

65 J 56.5 J 48 J 34 J

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

86 J 77 J 68 J 58 J

40 J 23.3 J 6.6 J 21 U 24

260 U 265 U 270 U 260 U

260 U 265 U 270 U 260 U

150 J 150 J 150 J 130 J

260 U 260 U 260 U 260 U

87 J 72.5 J 58 J 38 J

140 J 130 J 120 EB 260 U

62 J 53 J 44 J 85 J

EU15EU15 EU15 EU15 EU15 EU15EU15EU15 EU15 EU15 EU15EU15 EU15 EU15

SB07-328SB07-326 SB07-326 SB07-327 SB07-327 SB07-328SB07-305SB07-305 SB07-306 SB07-306 SB07-311IOA-SS-EU15 SB07-305 SB07-305

SB07-328-NSO-
0716031

SB07-326-NSO-
0716031

SB07-326-NSO-
0716032

SB07-327-NSO-
0716031

SB07-327-NSO-
0716032

SB07-328-NSO-
0716030

SB07-305-NSO-
1104020-D

SB07-305-NSO-
1104020-AVG

SB07-306-NSO-
1104025

SB07-306-NSO-
1104020

SB07-311-NSO-
1104020

IOA-SS-EU15-
0002-D

SB07-305-NSO-
1104025

SB07-305-NSO-
1104020

SOSO SO SO SO SOSOSO SO SO SOSO SO SO

NORMALNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL NORMALDUP NORMAL ORIG

2003071620030716 20030716 20030716 20030716 200307162002110420021104 20021104 20021104 2002110420110809 20021104 20021104

SSSS SS SS SS SSSSSS SS SS SSSS SS SS

11 1.5 1 1.5 00.50.5 0 0.5 0.50 0 0.5

21.5 2 1.5 2 111 0.5 1 12 0.5 1

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SEMIVOLATILES (CONTINUED) (UG/KG)

PHENOL 1000

PYRENE 1000000

TOTAL PAHS NC

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4000

4,4'-DDE 3000

4,4'-DDT 3000

ALDRIN 40

ALPHA-CHLORDANE 700 (3)

AROCLOR-1260 2000 (4)

DIELDRIN 50

ENDOSULFAN II 500 (5)

ENDOSULFAN SULFATE 500 (5)

ENDRIN 8000

ENDRIN ALDEHYDE 8000 (6)

ENDRIN KETONE 8000 (6)

GAMMA-CHLORDANE 700 (3)

HEPTACHLOR 200

HEPTACHLOR EPOXIDE 90

METHOXYCHLOR 200000

TOTAL AROCLOR 2000 (4)

METALS (MG/KG)

ALUMINUM NC

ANTIMONY 20

ARSENIC 20

BARIUM 1000

BERYLLIUM 100

CADMIUM 2

CALCIUM NC

CHROMIUM 30 (7)

COBALT NC

COPPER NC

IRON NC

LEAD 300

MAGNESIUM NC

MANGANESE NC

MERCURY 20

NICKEL 20

POTASSIUM NC

SELENIUM 400

SILVER 100

EU15EU15 EU15 EU15 EU15 EU15EU15EU15 EU15 EU15 EU15EU15 EU15 EU15

SB07-328SB07-326 SB07-326 SB07-327 SB07-327 SB07-328SB07-305SB07-305 SB07-306 SB07-306 SB07-311IOA-SS-EU15 SB07-305 SB07-305

SB07-328-NSO-
0716031

SB07-326-NSO-
0716031

SB07-326-NSO-
0716032

SB07-327-NSO-
0716031

SB07-327-NSO-
0716032

SB07-328-NSO-
0716030

SB07-305-NSO-
1104020-D

SB07-305-NSO-
1104020-AVG

SB07-306-NSO-
1104025

SB07-306-NSO-
1104020

SB07-311-NSO-
1104020

IOA-SS-EU15-
0002-D

SB07-305-NSO-
1104025

SB07-305-NSO-
1104020

SOSO SO SO SO SOSOSO SO SO SOSO SO SO

NORMALNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL NORMALDUP NORMAL ORIG

2003071620030716 20030716 20030716 20030716 200307162002110420021104 20021104 20021104 2002110420110809 20021104 20021104

SSSS SS SS SS SSSSSS SS SS SSSS SS SS

11 1.5 1 1.5 00.50.5 0 0.5 0.50 0 0.5

21.5 2 1.5 2 111 0.5 1 12 0.5 1

260 U 265 U 270 U 260 U

160 J 155 J 150 J 100 J

1370 J 1210 J 1050 J 630 J 124

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

0.85 U 0.85 U 0.82 U

64 J 64 J 0.82 U

17 J 230 215 200 170 49 1000 J 1500 12 J 2900 14 J 72 500

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

1.7 U 1.7 U 1.6 U

52 J 52 J 0.82 U

0.85 U 0.85 U 0.82 U

0.85 U 0.85 U 0.82 U

8.5 U 8.5 U 8.2 U

17 J 230 215 200 170 49 1000 J 1500 12 J 2900 14 J 72 500

4900 J 4450 J 4000 J 2600 J

0.92 0.775 J 0.63 J 0.33 J

3.7 4.6 5.5 5.2

23 J 15.8 J 17 U 11 U

0.35 U 0.355 U 0.36 U 0.29 U

0.35 J 0.32 J 0.29 J 0.19 J

600 515 430 140 U

9.6 8.85 8.1 6

2.8 J 2 J 2.4 U 1.7 U

8 8.35 8.7 2.4 U

9600 10300 11000 8800

45 36 27 6.4

1100 1010 920 530

100 97 94 60

0.017 J 0.014 J 0.011 J 0.0066 J

5.2 5.35 5.5 3.9 J

540 J 490 J 440 J 450 J

0.62 U 0.645 U 0.67 U 0.62 J

0.12 UJ 0.125 UJ 0.13 UJ 0.13 UJ

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SODIUM NC

METALS CONTINUED (MG/KG)

THALLIUM 8

VANADIUM 600

ZINC 2500

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE 100

EPH MADEP (UG/KG)

C11-C22 AROMATICS 1000000

C11-C22 AROMATICS (WEIGHTED 1.0) 1000000

C11-C22 AROMATICS-UNADJ 1000000

C19-C36 ALIPHATICS 3000000

C19-C36 ALIPHATICS (WEIGHTED 0.005) 3000000

C9-C18 ALIPHATICS 1000000

C9-C18 ALIPHATICS (WEIGHTED 0.05) 1000000

EXTRACTABLE PETROLEUM HYDROCARBONS NC

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD NC

1,2,3,4,6,7,8,9-OCDF NC

1,2,3,4,6,7,8-HPCDD NC

1,2,3,4,6,7,8-HPCDF NC

1,2,3,4,7,8,9-HPCDF NC

1,2,3,4,7,8-HXCDD NC

1,2,3,4,7,8-HXCDF NC

1,2,3,6,7,8-HXCDD NC

1,2,3,6,7,8-HXCDF NC

1,2,3,7,8,9-HXCDD NC

1,2,3,7,8,9-HXCDF NC

1,2,3,7,8-PECDD NC

1,2,3,7,8-PECDF NC

2,3,4,6,7,8-HXCDF NC

2,3,4,7,8-PECDF NC

2,3,7,8-TCDD 20

2,3,7,8-TCDF NC

TEQ 20

TEQ HALFND 20

TOTAL HPCDD NC

TOTAL HPCDF NC

TOTAL HXCDD NC

TOTAL HXCDF NC

TOTAL PECDD NC

TOTAL PECDF NC

EU15EU15 EU15 EU15 EU15 EU15EU15EU15 EU15 EU15 EU15EU15 EU15 EU15

SB07-328SB07-326 SB07-326 SB07-327 SB07-327 SB07-328SB07-305SB07-305 SB07-306 SB07-306 SB07-311IOA-SS-EU15 SB07-305 SB07-305

SB07-328-NSO-
0716031

SB07-326-NSO-
0716031

SB07-326-NSO-
0716032

SB07-327-NSO-
0716031

SB07-327-NSO-
0716032

SB07-328-NSO-
0716030

SB07-305-NSO-
1104020-D

SB07-305-NSO-
1104020-AVG

SB07-306-NSO-
1104025

SB07-306-NSO-
1104020

SB07-311-NSO-
1104020

IOA-SS-EU15-
0002-D

SB07-305-NSO-
1104025

SB07-305-NSO-
1104020

SOSO SO SO SO SOSOSO SO SO SOSO SO SO

NORMALNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL NORMALDUP NORMAL ORIG

2003071620030716 20030716 20030716 20030716 200307162002110420021104 20021104 20021104 2002110420110809 20021104 20021104

SSSS SS SS SS SSSSSS SS SS SSSS SS SS

11 1.5 1 1.5 00.50.5 0 0.5 0.50 0 0.5

21.5 2 1.5 2 111 0.5 1 12 0.5 1

69 U 64 U 59 U 51 U

0.62 UJ 0.645 UJ 0.67 UJ 0.21 J

18 19 20 17

32 29 26 18

0.93 U 0.94 U 0.95 U 1 U

52000 U 52000 U 52000 U 52000 U

12000 J 11500 J 11000 J 52000 U

19000 J 22500 J 26000 J 52000 U

299

21.9 J

26.8

9.85

0.848 J

0.368 J

1.05 J

1.08 J

1.05 J

0.728 J

1.07 U

1.32 J

0.248 J

2.38 J

2.98

0.214 U

0.318 U

3.36 J

3.53 J

61.7

27.3

8.39 J

25.3 J

3.36 J

27.3 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

TOTAL TCDD NC

TOTAL TCDF NC

EU15EU15 EU15 EU15 EU15 EU15EU15EU15 EU15 EU15 EU15EU15 EU15 EU15

SB07-328SB07-326 SB07-326 SB07-327 SB07-327 SB07-328SB07-305SB07-305 SB07-306 SB07-306 SB07-311IOA-SS-EU15 SB07-305 SB07-305

SB07-328-NSO-
0716031

SB07-326-NSO-
0716031

SB07-326-NSO-
0716032

SB07-327-NSO-
0716031

SB07-327-NSO-
0716032

SB07-328-NSO-
0716030

SB07-305-NSO-
1104020-D

SB07-305-NSO-
1104020-AVG

SB07-306-NSO-
1104025

SB07-306-NSO-
1104020

SB07-311-NSO-
1104020

IOA-SS-EU15-
0002-D

SB07-305-NSO-
1104025

SB07-305-NSO-
1104020

SOSO SO SO SO SOSOSO SO SO SOSO SO SO

NORMALNORMAL NORMAL NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL NORMALDUP NORMAL ORIG

2003071620030716 20030716 20030716 20030716 200307162002110420021104 20021104 20021104 2002110420110809 20021104 20021104

SSSS SS SS SS SSSSSS SS SS SSSS SS SS

11 1.5 1 1.5 00.50.5 0 0.5 0.50 0 0.5

21.5 2 1.5 2 111 0.5 1 12 0.5 1

0.877 J

9.73 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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POSITIVE DETECTIONS IN SURFACE SOIL COMPARED TO MCP CRITERIA
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

2-BUTANONE 4000

ACETONE 6000

BENZENE 2000

ETHYLBENZENE 40000

M+P-XYLENES 400000 (2)

TOLUENE 30000

TOTAL XYLENES 400000 (2)

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS 100000

C5-C8 ALIPHATICS (WEIGHTED 0.5) 100000

C5-C8 ALIPHATICS-UNADJ 100000

C9-C10 AROMATICS 100000

C9-C12 ALIPHATICS 1000000

C9-C12 ALIPHATICS (WEIGHTED 0.05) 1000000

O-XYLENE 400000 (2)

TOTAL XYLENES 400000 (2)

VOLATILE PETROLEUM HYDROCARBONS NC

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 700

ACENAPHTHENE 4000

ACENAPHTHYLENE 1000

ANTHRACENE 1000000

BAP EQUIVALENT-HALFND 2000

BAP EQUIVALENT-POS 2000

BENZO(A)ANTHRACENE 7000

BENZO(A)PYRENE 2000

BENZO(B)FLUORANTHENE 7000

BENZO(G,H,I)PERYLENE 1000000

BENZO(K)FLUORANTHENE 70000

BIS(2-ETHYLHEXYL)PHTHALATE 200000

BUTYL BENZYL PHTHALATE NC

CARBAZOLE NC

CHRYSENE 70000

DIBENZO(A,H)ANTHRACENE 700

DIBENZOFURAN NC

DI-N-BUTYL PHTHALATE NC

FLUORANTHENE 1000000

FLUORENE 1000000

INDENO(1,2,3-CD)PYRENE 7000

NAPHTHALENE 4000

PHENANTHRENE 10000

MCP S-1/GW-1 

Standards(1)

23 UJ

5.9 J

5.7 U 140 U 160 U

5.7 U 140 U 160 U

5.7 U 140 U 160 U

5.7 U 140 U 160 U

2800 U 6030

2800 U 6030

2800 U 3200 U

2800 U 3200 U

140 U 160 U

140 U 160 U

100 UJ 19 UJ 360 U 19 UJ 350 U 1040

48 J 22 J 360 U 19 UJ 350 U 360 U

100 UJ 9 J 360 U 19 UJ 350 U 360 U

110 J 60 J 360 U 19 UJ 350 U 360 UJ

495 J 318 J 87.7 J 78.4 J 58.1 J 61.8 J

385 J 318 J 51.7 J 58 J 2.6 J 4.7 J

410 J 200 J 360 UJ 48 J 350 U 360 UJ

300 J 220 J 34 J 46 J 2.6 J 4.7 J

420 J 340 J 100 J 69 J 350 U 360 UJ

100 J 130 J 360 UJ 27 J 350 U 360 UJ

190 J 130 J 100 J 25 J 350 U 360 UJ

360 UJ 350 U 360 UJ

360 UJ 350 U 360 UJ

360 U 350 U 360 UJ

410 J 250 J 92 J 52 J 350 U 360 UJ

200 UJ 30 J 6.6 J 37 UJ 2.1 U 2.2 U

360 U 350 U 360 U

360 U 350 U 360 UJ

830 J 450 J 140 J 74 J 350 U 360 UJ

60 J 25 J 360 U 19 UJ 350 U 360 U

200 UJ 120 J 360 UJ 37 UJ 350 U 360 UJ

100 UJ 19 UJ 360 U 19 UJ 140 U 160 U

480 J 290 J 91 J 27 J 350 U 360 UJ

EU15 EU15 EU15 EU15 EU19 EU20 EU21 EU21 EU22EU15 EU16 EU17 EU18 EU18

SB07-329 SB07-329 SB07-336 SB07-337 IOA-SS-EU19 SB09-007 IOA-SS-EU21 SB09-008 IOA-SS-EU22SB07-338 IOA-SS-EU16 IOA-SS-EU17 MW11-131 SB11-205

SB07-329-NSO-
0716030

SB07-329-NSO-
0716031

SB07-336-NSO-
101503

SB07-337-NSO-
101503

IOA-SS-EU19-
0002

SB09007-NSO-
121698-0

IOA-SS-EU21-
0002

SB09008-NSO-
121698-0

IOA-SS-EU22-
0002

SB07-338-NSO-
101503

IOA-SS-EU16-
0002

IOA-SS-EU17-
0002

MW11131-NSO-
122198-0

SB11-205-NSO-
0515010

SO SO SO SO SO SO SO SO SOSO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

20030716 20030716 20031015 20031015 20110811 19981216 20110811 19981216 2011081120031015 20110810 20110810 19981221 20010515

SS SS SS SS SS SS SS SS SSSS SS SS SS SS

0 1 1 0.5 0 0 0 0 00.5 0 0 0 0

1 2 1.5 1.5 2 1 2 1 21.5 2 2 1 1

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SEMIVOLATILES (CONTINUED) (UG/KG)

PHENOL 1000

PYRENE 1000000

TOTAL PAHS NC

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4000

4,4'-DDE 3000

4,4'-DDT 3000

ALDRIN 40

ALPHA-CHLORDANE 700 (3)

AROCLOR-1260 2000 (4)

DIELDRIN 50

ENDOSULFAN II 500 (5)

ENDOSULFAN SULFATE 500 (5)

ENDRIN 8000

ENDRIN ALDEHYDE 8000 (6)

ENDRIN KETONE 8000 (6)

GAMMA-CHLORDANE 700 (3)

HEPTACHLOR 200

HEPTACHLOR EPOXIDE 90

METHOXYCHLOR 200000

TOTAL AROCLOR 2000 (4)

METALS (MG/KG)

ALUMINUM NC

ANTIMONY 20

ARSENIC 20

BARIUM 1000

BERYLLIUM 100

CADMIUM 2

CALCIUM NC

CHROMIUM 30 (7)

COBALT NC

COPPER NC

IRON NC

LEAD 300

MAGNESIUM NC

MANGANESE NC

MERCURY 20

NICKEL 20

POTASSIUM NC

SELENIUM 400

SILVER 100

EU15 EU15 EU15 EU15 EU19 EU20 EU21 EU21 EU22EU15 EU16 EU17 EU18 EU18

SB07-329 SB07-329 SB07-336 SB07-337 IOA-SS-EU19 SB09-007 IOA-SS-EU21 SB09-008 IOA-SS-EU22SB07-338 IOA-SS-EU16 IOA-SS-EU17 MW11-131 SB11-205

SB07-329-NSO-
0716030

SB07-329-NSO-
0716031

SB07-336-NSO-
101503

SB07-337-NSO-
101503

IOA-SS-EU19-
0002

SB09007-NSO-
121698-0

IOA-SS-EU21-
0002

SB09008-NSO-
121698-0

IOA-SS-EU22-
0002

SB07-338-NSO-
101503

IOA-SS-EU16-
0002

IOA-SS-EU17-
0002

MW11131-NSO-
122198-0

SB11-205-NSO-
0515010

SO SO SO SO SO SO SO SO SOSO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

20030716 20030716 20031015 20031015 20110811 19981216 20110811 19981216 2011081120031015 20110810 20110810 19981221 20010515

SS SS SS SS SS SS SS SS SSSS SS SS SS SS

0 1 1 0.5 0 0 0 0 00.5 0 0 0 0

1 2 1.5 1.5 2 1 2 1 21.5 2 2 1 1

360 U 350 U 360 U

640 J 400 J 170 J 97 J 350 U 360 UJ

4000 J 2680 J 734 J 465 J 2.6 J 1040 J

3.7 U

11

16 J

1.8 U

42 J

1200 600 28 U 330 24 J 300 1800 480 J 120 7.4 U 7.6 U 10 J

3.7 U

3.7 U

3.7 U

4.9

18 J

3.7 U

41 J

3.5 J

8.4 J

18 U

1200 600 28 U 330 24 J 300 1800 480 J 120 7.4 U 7.6 U 10 J

10000 6100 5110 J 7400 5280 J 6620 J

0.15 U 0.71 0.21 U 0.097 U 0.18 UJ 0.21 J

1.3 1.2 2.1 5.9 1.8 J 1.9 J

21 21 15.8 21 9 J 14.6 J

0.29 U 0.43 0.28 J 0.34 0.31 J 0.35 J

0.55 0.57 0.24 U 0.21 0.21 U 0.23 U

810 J 1100 J 725 J 810 653 J 702 J

13 12 7.7 8.9 6.1 J 7.2 J

2.8 2.8 2.2 J 3.9 4.6 4

7 8.3 4.5 8.5 6.3 5

9900 15000 9160 J 10000 11500 J 10700 J

56 J 69 J 17.3 J 27 8 J 16.5 J

1700 J 1800 J 995 J 1700 2170 J 1660 J

160 J 390 J 96.7 J 180 J 357 J 191 J

0.031 J 0.011 J 0.05 U 0.031 0.04 U 0.05 U

7.6 6.9 3.7 J 8 7.1 J 5.5 J

240 290 246 J 240 J 260 J 240 U

0.98 1.1 0.33 U 0.58 U 0.29 UJ 0.32 UJ

0.06 J 0.087 J 0.28 UJ 0.084 U 0.07 U 0.07 U

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SODIUM NC

METALS CONTINUED (MG/KG)

THALLIUM 8

VANADIUM 600

ZINC 2500

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE 100

EPH MADEP (UG/KG)

C11-C22 AROMATICS 1000000

C11-C22 AROMATICS (WEIGHTED 1.0) 1000000

C11-C22 AROMATICS-UNADJ 1000000

C19-C36 ALIPHATICS 3000000

C19-C36 ALIPHATICS (WEIGHTED 0.005) 3000000

C9-C18 ALIPHATICS 1000000

C9-C18 ALIPHATICS (WEIGHTED 0.05) 1000000

EXTRACTABLE PETROLEUM HYDROCARBONS NC

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD NC

1,2,3,4,6,7,8,9-OCDF NC

1,2,3,4,6,7,8-HPCDD NC

1,2,3,4,6,7,8-HPCDF NC

1,2,3,4,7,8,9-HPCDF NC

1,2,3,4,7,8-HXCDD NC

1,2,3,4,7,8-HXCDF NC

1,2,3,6,7,8-HXCDD NC

1,2,3,6,7,8-HXCDF NC

1,2,3,7,8,9-HXCDD NC

1,2,3,7,8,9-HXCDF NC

1,2,3,7,8-PECDD NC

1,2,3,7,8-PECDF NC

2,3,4,6,7,8-HXCDF NC

2,3,4,7,8-PECDF NC

2,3,7,8-TCDD 20

2,3,7,8-TCDF NC

TEQ 20

TEQ HALFND 20

TOTAL HPCDD NC

TOTAL HPCDF NC

TOTAL HXCDD NC

TOTAL HXCDF NC

TOTAL PECDD NC

TOTAL PECDF NC

EU15 EU15 EU15 EU15 EU19 EU20 EU21 EU21 EU22EU15 EU16 EU17 EU18 EU18

SB07-329 SB07-329 SB07-336 SB07-337 IOA-SS-EU19 SB09-007 IOA-SS-EU21 SB09-008 IOA-SS-EU22SB07-338 IOA-SS-EU16 IOA-SS-EU17 MW11-131 SB11-205

SB07-329-NSO-
0716030

SB07-329-NSO-
0716031

SB07-336-NSO-
101503

SB07-337-NSO-
101503

IOA-SS-EU19-
0002

SB09007-NSO-
121698-0

IOA-SS-EU21-
0002

SB09008-NSO-
121698-0

IOA-SS-EU22-
0002

SB07-338-NSO-
101503

IOA-SS-EU16-
0002

IOA-SS-EU17-
0002

MW11131-NSO-
122198-0

SB11-205-NSO-
0515010

SO SO SO SO SO SO SO SO SOSO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

20030716 20030716 20031015 20031015 20110811 19981216 20110811 19981216 2011081120031015 20110810 20110810 19981221 20010515

SS SS SS SS SS SS SS SS SSSS SS SS SS SS

0 1 1 0.5 0 0 0 0 00.5 0 0 0 0

1 2 1.5 1.5 2 1 2 1 21.5 2 2 1 1

49 J 44 J 43.6 38 J 40.9 U 36.1 J

0.082 U 0.07 U 0.34 U 0.078 U 0.29 UJ 0.32 UJ

25 20 14.9 J 15 13 J 16 J

36 70 30.7 J 35 29.2 J 26.3 J

0.23 U 0.21 U 0.21 U

18000 U 15000 U 736000

18000 U 15000 U 737000

8700 U 7200 U 7800 U

6500 U 5400 U 5800 U

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

TOTAL TCDD NC

TOTAL TCDF NC

EU15 EU15 EU15 EU15 EU19 EU20 EU21 EU21 EU22EU15 EU16 EU17 EU18 EU18

SB07-329 SB07-329 SB07-336 SB07-337 IOA-SS-EU19 SB09-007 IOA-SS-EU21 SB09-008 IOA-SS-EU22SB07-338 IOA-SS-EU16 IOA-SS-EU17 MW11-131 SB11-205

SB07-329-NSO-
0716030

SB07-329-NSO-
0716031

SB07-336-NSO-
101503

SB07-337-NSO-
101503

IOA-SS-EU19-
0002

SB09007-NSO-
121698-0

IOA-SS-EU21-
0002

SB09008-NSO-
121698-0

IOA-SS-EU22-
0002

SB07-338-NSO-
101503

IOA-SS-EU16-
0002

IOA-SS-EU17-
0002

MW11131-NSO-
122198-0

SB11-205-NSO-
0515010

SO SO SO SO SO SO SO SO SOSO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

20030716 20030716 20031015 20031015 20110811 19981216 20110811 19981216 2011081120031015 20110810 20110810 19981221 20010515

SS SS SS SS SS SS SS SS SSSS SS SS SS SS

0 1 1 0.5 0 0 0 0 00.5 0 0 0 0

1 2 1.5 1.5 2 1 2 1 21.5 2 2 1 1

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

2-BUTANONE 4000

ACETONE 6000

BENZENE 2000

ETHYLBENZENE 40000

M+P-XYLENES 400000 (2)

TOLUENE 30000

TOTAL XYLENES 400000 (2)

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS 100000

C5-C8 ALIPHATICS (WEIGHTED 0.5) 100000

C5-C8 ALIPHATICS-UNADJ 100000

C9-C10 AROMATICS 100000

C9-C12 ALIPHATICS 1000000

C9-C12 ALIPHATICS (WEIGHTED 0.05) 1000000

O-XYLENE 400000 (2)

TOTAL XYLENES 400000 (2)

VOLATILE PETROLEUM HYDROCARBONS NC

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 700

ACENAPHTHENE 4000

ACENAPHTHYLENE 1000

ANTHRACENE 1000000

BAP EQUIVALENT-HALFND 2000

BAP EQUIVALENT-POS 2000

BENZO(A)ANTHRACENE 7000

BENZO(A)PYRENE 2000

BENZO(B)FLUORANTHENE 7000

BENZO(G,H,I)PERYLENE 1000000

BENZO(K)FLUORANTHENE 70000

BIS(2-ETHYLHEXYL)PHTHALATE 200000

BUTYL BENZYL PHTHALATE NC

CARBAZOLE NC

CHRYSENE 70000

DIBENZO(A,H)ANTHRACENE 700

DIBENZOFURAN NC

DI-N-BUTYL PHTHALATE NC

FLUORANTHENE 1000000

FLUORENE 1000000

INDENO(1,2,3-CD)PYRENE 7000

NAPHTHALENE 4000

PHENANTHRENE 10000

MCP S-1/GW-1 

Standards(1)

24 UJ 21 U 21 U

74 J 21 U 21 U

220 U 4.8 UJ 290 U 280 U 280 U 5.3 U 5.2 U 310 U 270 U

220 U 4.8 UJ 290 U 280 U 280 U 5.3 U 5.2 U 310 U 270 U

4.8 UJ

220 U 4.8 UJ 880 U 840 U 840 U 5.3 U 1.3 J 940 U 820 U

220 U 4.8 UJ 1200 U 1100 U 1100 U 5.3 U 5.2 U 1200 U 1100 U

4400 U 295 U 280 U 280 U 315 U 270 U

4400 U

4400 U 590 U 560 U 3400 630 U 540 U

4400 U 29.5 UJ 28 UJ 480 J 31.5 U 27 U

220 U 4.8 UJ 590 U 560 U 560 U 630 U 540 U

220 U 4.8 UJ 590 U 560 U 560 U 630 U 540 U

2.5 U 29 UJ 260 U 370 U 350 U 350 U 350 U 100 J 390 U 520 U 22 U 21 U

2.5 U 29 UJ 260 U 370 U 350 U 350 U 350 U 340 U 390 U 520 U 22 U 21 U

2.5 U 15 J 260 U 370 U 350 U 350 U 350 U 340 U 390 U 520 U 22 U 21 U

2.5 U 35 J 260 U 370 U 350 U 350 U 350 U 340 U 390 U 520 U 22 U 21 U

15 J 186 J 260 U 268 J 350 U 246 J 480 J 89.5 J 390 U 520 U 22 U 21 U

14.6 J 154 J 260 U 43.8 J 350 U 54 J 480 J 87.8 J 390 U 520 U 22 U 21 U

2.5 U 110 J 260 U 370 U 350 U 39 J 280 J 78 J 390 U 520 U 22 U 21 U

12 J 120 J 260 U 370 U 350 U 46 J 330 J 45 J 390 U 520 U 22 U 21 U

2.5 U 220 J 260 U 370 U 350 U 36 J 440 J 170 J 390 U 520 U 22 U 21 U

2.5 U 59 J 50 J 140 J 350 U 40 J 200 J 87 J 390 U 520 U 22 U 21 U

2.5 U 87 J 260 U 370 U 350 U 45 J 130 J 340 UJ 390 U 520 U 22 U 21 U

360 UJ 260 U 350 U 340 UJ

360 UJ 260 U 350 U 340 UJ

360 UJ 260 U 350 U 340 U

2.5 U 140 J 260 U 370 U 350 U 49 J 320 J 120 J 390 U 520 U 22 U 21 U

2.6 J 59 UJ 260 U 36 J 350 U 350 U 57 J 7.9 J 390 U 520 U 22 U 21 U

360 U 260 U 350 U 340 U

360 UJ 260 U 350 U 340 U

2.5 U 280 J 260 U 370 U 350 U 67 J 550 100 J 390 U 520 U 22 U 21 U

2.5 U 29 UJ 260 U 370 U 350 U 350 U 350 U 340 U 390 U 520 U 22 U 21 U

2.5 U 59 UJ 260 U 78 J 350 U 350 U 190 J 100 J 390 U 520 U 22 U 21 U

2.5 U 29 UJ 260 U 370 U 350 U 350 U 350 U 340 U 390 U 520 U 22 U 21 U

2.5 U 170 J 260 U 370 U 350 U 36 J 400 76 J 390 U 520 U 22 U 21 U

EU26 EU26 EU26 EU26 EU27EU22 EU23 EU24 EU26 EU26 EU27 EU27 EU28 EU28

B8-MW-04 SB06-010 SB06-011 SB06-304 B8-MW-05SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02 B8-MW-03 B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWN

B8-8SB4AA SB06010-NSO-
120998-0

SB06011-NSO-
120998-0

SB06-304-NSO-
0716030

B8-8SB5AASB09009-NSO-
121698-0

IOA-SS-EU23-
0002

SB06-343-NSO-
072503

B8-8SB2AA B8-8SB3AA B8-8SB6AA IOA-SS-EU27-
0002

S1SWE S1SWN

SO SO SO SO SOSO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

19960802 19981209 19981209 20030716 1996080519981216 20110810 20030725 19960730 19960731 19960805 20110810 20040311 20040311

SS SS SS SS SSSS SS SS SS SS SS SS SS SS

1 0 0 0 10 0 0 1 1 1 0 0 0

2.2 1 1 1 31 2 1 3 3 3 2 1 1

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SEMIVOLATILES (CONTINUED) (UG/KG)

PHENOL 1000

PYRENE 1000000

TOTAL PAHS NC

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4000

4,4'-DDE 3000

4,4'-DDT 3000

ALDRIN 40

ALPHA-CHLORDANE 700 (3)

AROCLOR-1260 2000 (4)

DIELDRIN 50

ENDOSULFAN II 500 (5)

ENDOSULFAN SULFATE 500 (5)

ENDRIN 8000

ENDRIN ALDEHYDE 8000 (6)

ENDRIN KETONE 8000 (6)

GAMMA-CHLORDANE 700 (3)

HEPTACHLOR 200

HEPTACHLOR EPOXIDE 90

METHOXYCHLOR 200000

TOTAL AROCLOR 2000 (4)

METALS (MG/KG)

ALUMINUM NC

ANTIMONY 20

ARSENIC 20

BARIUM 1000

BERYLLIUM 100

CADMIUM 2

CALCIUM NC

CHROMIUM 30 (7)

COBALT NC

COPPER NC

IRON NC

LEAD 300

MAGNESIUM NC

MANGANESE NC

MERCURY 20

NICKEL 20

POTASSIUM NC

SELENIUM 400

SILVER 100

EU26 EU26 EU26 EU26 EU27EU22 EU23 EU24 EU26 EU26 EU27 EU27 EU28 EU28

B8-MW-04 SB06-010 SB06-011 SB06-304 B8-MW-05SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02 B8-MW-03 B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWN

B8-8SB4AA SB06010-NSO-
120998-0

SB06011-NSO-
120998-0

SB06-304-NSO-
0716030

B8-8SB5AASB09009-NSO-
121698-0

IOA-SS-EU23-
0002

SB06-343-NSO-
072503

B8-8SB2AA B8-8SB3AA B8-8SB6AA IOA-SS-EU27-
0002

S1SWE S1SWN

SO SO SO SO SOSO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

19960802 19981209 19981209 20030716 1996080519981216 20110810 20030725 19960730 19960731 19960805 20110810 20040311 20040311

SS SS SS SS SSSS SS SS SS SS SS SS SS SS

1 0 0 0 10 0 0 1 1 1 0 0 0

2.2 1 1 1 31 2 1 3 3 3 2 1 1

360 U 260 U 350 U 340 U

74 J 340 J 260 U 370 U 350 U 59 J 740 190 J 390 U 2100 J 22 U 21 U

88.6 J 1580 J 50 J 254 J 350 U 417 J 3640 J 1070 J 390 U 2100 J 22 U 21 U

1.6 U 3.5 U 3.4 U

1.6 U 3.5 U 3.4 U

3.2 J 3.5 U 3.4 J

0.81 U 1.8 U 1.7 U

0.81 U 1.8 U 1.7 U

8 J 31 J 35 U 34 U 7.3 U

1.6 U 3.5 U 3.4 U

1.6 U 3.5 U 3.4 U

1.6 U 3.5 U 3.4 U

1.6 U 3.5 U 3.4 U

1.6 U 3.5 U 3.4 U

1.6 U 3.5 U 3.4 U

0.81 U 1.8 U 1.7 U

0.81 U 1.8 U 1.7 U

0.81 U 6.2 J 1.7 U

8.1 U 18 U 17 U

8 J 31 J 40 U 39 U 7.3 U

7330 J 6800 5600 7620 J 7100 J 7100

0.2 UJ 0.22 U 0.6 U 0.18 UJ 0.2 UJ 0.26 U

1.9 J 2.2 3 J 3 J 2.1 2.1

16.9 J 19 12 J 23.5 J 12.2 J 19

0.38 J 0.38 0.39 J 0.5 0.33 J 0.33 U

0.23 J 0.44 0.028 J 0.21 UJ 0.23 U 0.18 U

759 J 1500 440 U 3780 1000 J 870 J

8 7.5 6.8 12 9.1 J 9.4

3.4 3.4 3.9 J 4.5 4.6 4.4

6 6.6 J 6.7 10.9 10.7 7.1

11900 J 12000 11000 13200 J 13100 J 14000

29.8 J 26 10 28.9 8.7 J 25 J

1710 J 1700 1800 2560 J 2790 J 3100 J

185 J 150 J 210 156 J 233 J 140 J

0.05 U 0.023 J 0.0098 J 0.04 UJ 0.075

6.5 J 8.7 6.3 11.6 7.8 16

314 J 310 J 300 U 596 J 286 330

0.32 UJ 0.29 J 0.62 U 0.29 UJ 0.32 U 0.5 J

0.08 U 0.06 J 0.12 R 0.07 UJ 0.27 UJ 0.1 U

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SODIUM NC

METALS CONTINUED (MG/KG)

THALLIUM 8

VANADIUM 600

ZINC 2500

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE 100

EPH MADEP (UG/KG)

C11-C22 AROMATICS 1000000

C11-C22 AROMATICS (WEIGHTED 1.0) 1000000

C11-C22 AROMATICS-UNADJ 1000000

C19-C36 ALIPHATICS 3000000

C19-C36 ALIPHATICS (WEIGHTED 0.005) 3000000

C9-C18 ALIPHATICS 1000000

C9-C18 ALIPHATICS (WEIGHTED 0.05) 1000000

EXTRACTABLE PETROLEUM HYDROCARBONS NC

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD NC

1,2,3,4,6,7,8,9-OCDF NC

1,2,3,4,6,7,8-HPCDD NC

1,2,3,4,6,7,8-HPCDF NC

1,2,3,4,7,8,9-HPCDF NC

1,2,3,4,7,8-HXCDD NC

1,2,3,4,7,8-HXCDF NC

1,2,3,6,7,8-HXCDD NC

1,2,3,6,7,8-HXCDF NC

1,2,3,7,8,9-HXCDD NC

1,2,3,7,8,9-HXCDF NC

1,2,3,7,8-PECDD NC

1,2,3,7,8-PECDF NC

2,3,4,6,7,8-HXCDF NC

2,3,4,7,8-PECDF NC

2,3,7,8-TCDD 20

2,3,7,8-TCDF NC

TEQ 20

TEQ HALFND 20

TOTAL HPCDD NC

TOTAL HPCDF NC

TOTAL HXCDD NC

TOTAL HXCDF NC

TOTAL PECDD NC

TOTAL PECDF NC

EU26 EU26 EU26 EU26 EU27EU22 EU23 EU24 EU26 EU26 EU27 EU27 EU28 EU28

B8-MW-04 SB06-010 SB06-011 SB06-304 B8-MW-05SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02 B8-MW-03 B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWN

B8-8SB4AA SB06010-NSO-
120998-0

SB06011-NSO-
120998-0

SB06-304-NSO-
0716030

B8-8SB5AASB09009-NSO-
121698-0

IOA-SS-EU23-
0002

SB06-343-NSO-
072503

B8-8SB2AA B8-8SB3AA B8-8SB6AA IOA-SS-EU27-
0002

S1SWE S1SWN

SO SO SO SO SOSO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

19960802 19981209 19981209 20030716 1996080519981216 20110810 20030725 19960730 19960731 19960805 20110810 20040311 20040311

SS SS SS SS SSSS SS SS SS SS SS SS SS SS

1 0 0 0 10 0 0 1 1 1 0 0 0

2.2 1 1 1 31 2 1 3 3 3 2 1 1

46.5 J 29 J 62 U 77.5 J 44.6 37 J

0.32 UJ 0.11 U 0.62 UJ 0.3 U 0.32 U 0.075 U

21.6 J 20 20 39.8 J 13.8 J 33

29.9 J 40 40 55.6 J 33.8 J 57

0.23 U 1 U 0.22 U 0.21 U

85 U 65000 9000 U 9100 U 24000 17000 U 10000 U 8800 U

85 U

68200 1250 21 U 21.5 U 52000 18000 24 U 21 U

6400 U 2500 160 U 160 U 8900 J 8200 J 180 U 155 U

85000 J 30000 U

47 313.74 R 165.04 U 32 544

0.41 U 28.27 R 15.99 J 57 7.14

1.7 U 13.07 R 7.36 U 2 U 37.6

0.47 U 17.49 R 8.86 32 5.42

0.25 U 0.64 R 0.35 0.75 U 0.989 U

0.3 U 0.21 R 0.11 J 0.21 U 0.344 J

0.2 U 4.46 R 2.1 3.5 J 1.04 J

0.28 U 0.56 R 0.24 J 0.21 U 1.06 J

0.19 U 1.48 R 0.69 1.9 U 1.31 J

0.83 U 0.52 R 0.17 J 0.2 U 0.735 J

0.23 U 0.1 R 0.17 U 0.69 U 0.989 U

0.47 U 0.16 R 0.09 U 0.37 U 0.247 U

0.33 U 0.56 R 0.26 0.68 U 0.28 J

0.27 U 1.22 R 0.62 J 0.98 U 2.83

0.33 U 0.8 R 0.34 0.62 U 4.04

0.33 U 6.85 R 0.92 4.2 0.367 UJ

0.33 U 0.31 R 0.23 J 0.71 U 0.659 J

0.0141 6.85 R 1.54 4.9 2.61 J

0.612 6.85 R 1.65 5.44 2.98 J

1.9 U 23.31 12.78 2.2 U 80.2

0.47 U 25.46 12 35 11.9

4.7 4.2 1.33 0.59 U 9.93 J

0.67 U 31.51 12.13 18 28.6

3.2 1.59 0.34 0.37 U 3.58 J

1.3 U 34.62 16.29 11 39.8 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

TOTAL TCDD NC

TOTAL TCDF NC

EU26 EU26 EU26 EU26 EU27EU22 EU23 EU24 EU26 EU26 EU27 EU27 EU28 EU28

B8-MW-04 SB06-010 SB06-011 SB06-304 B8-MW-05SB09-009 IOA-SS-EU23 SB06-343 B8-MW-02 B8-MW-03 B8-MW-06 IOA-SS-EU27 AOC13-S1-SWE AOC13-S1-SWN

B8-8SB4AA SB06010-NSO-
120998-0

SB06011-NSO-
120998-0

SB06-304-NSO-
0716030

B8-8SB5AASB09009-NSO-
121698-0

IOA-SS-EU23-
0002

SB06-343-NSO-
072503

B8-8SB2AA B8-8SB3AA B8-8SB6AA IOA-SS-EU27-
0002

S1SWE S1SWN

SO SO SO SO SOSO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

19960802 19981209 19981209 20030716 1996080519981216 20110810 20030725 19960730 19960731 19960805 20110810 20040311 20040311

SS SS SS SS SSSS SS SS SS SS SS SS SS SS

1 0 0 0 10 0 0 1 1 1 0 0 0

2.2 1 1 1 31 2 1 3 3 3 2 1 1

18 7.15 0.92 4.8 1.88 J

97 12.18 6.04 7.9 12.8 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

2-BUTANONE 4000

ACETONE 6000

BENZENE 2000

ETHYLBENZENE 40000

M+P-XYLENES 400000 (2)

TOLUENE 30000

TOTAL XYLENES 400000 (2)

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS 100000

C5-C8 ALIPHATICS (WEIGHTED 0.5) 100000

C5-C8 ALIPHATICS-UNADJ 100000

C9-C10 AROMATICS 100000

C9-C12 ALIPHATICS 1000000

C9-C12 ALIPHATICS (WEIGHTED 0.05) 1000000

O-XYLENE 400000 (2)

TOTAL XYLENES 400000 (2)

VOLATILE PETROLEUM HYDROCARBONS NC

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 700

ACENAPHTHENE 4000

ACENAPHTHYLENE 1000

ANTHRACENE 1000000

BAP EQUIVALENT-HALFND 2000

BAP EQUIVALENT-POS 2000

BENZO(A)ANTHRACENE 7000

BENZO(A)PYRENE 2000

BENZO(B)FLUORANTHENE 7000

BENZO(G,H,I)PERYLENE 1000000

BENZO(K)FLUORANTHENE 70000

BIS(2-ETHYLHEXYL)PHTHALATE 200000

BUTYL BENZYL PHTHALATE NC

CARBAZOLE NC

CHRYSENE 70000

DIBENZO(A,H)ANTHRACENE 700

DIBENZOFURAN NC

DI-N-BUTYL PHTHALATE NC

FLUORANTHENE 1000000

FLUORENE 1000000

INDENO(1,2,3-CD)PYRENE 7000

NAPHTHALENE 4000

PHENANTHRENE 10000

MCP S-1/GW-1 

Standards(1)

19 J

81 J

6.6 R

6.6 R

6.6 R

6.6 R

22 U 22 U 21.5 U 21 U 22 U 21 U 24 U 24 U 24 U 23 U 21 U 7.4 J 1600 UJ

22 U 5.4 J 16.2 J 27 22 U 21 U 24 U 16 J 20 J 23 U 21 U 63 920

22 U 22 U 21.5 U 21 U 22 U 21 U 24 U 24 U 24 U 23 U 21 U 24 U 1600 UJ

22 U 19 J 48 J 77 22 U 5.5 J 8.4 J 24.7 J 41 23 U 21 U 130 2500 J

22 U 75.2 J 141 J 206 J 22.5 J 46.1 J 40.7 J 92.4 J 144 J 23 U 21 U 413 6710 J

22 U 75.2 J 141 J 206 J 11.4 J 46.1 J 28.7 J 86.4 J 144 J 23 U 21 U 413 6710 J

22 U 54 112 170 9.3 J 25 24 67 110 23 U 21 U 300 6000 J

22 U 50 95 140 8.7 J 29 21 J 57 J 93 23 U 21 U 270 4800 J

22 U 64 117 170 11 J 46 36 88 140 23 U 21 U 370 6100 J

22 U 34 57.5 81 22 U 24 15 J 43 J 71 23 U 21 U 210 2900 J

22 U 25 44.5 64 22 U 17 J 12 J 29 J 46 23 U 21 U 130 4600 J

610

2800 U

960

22 U 53 102 150 9 J 31 28 69 110 23 U 21 U 320 6800 J

22 U 9.2 J 15.1 J 21 J 22 U 7 J 24 U 14.5 J 17 J 23 U 21 U 52 290 J

2800 U

2800 U

22 U 110 235 360 17 J 52 70 185 300 23 U 21 U 730 14000 J

22 U 22 U 20.5 30 22 U 21 U 24 U 16.5 J 21 J 23 U 21 U 57 850

22 U 39 68.5 98 6.3 J 28 16 J 50.5 J 85 23 U 21 U 220 3600 J

22 U 22 U 21.5 U 21 U 22 U 21 U 24 U 24 U 24 U 23 U 21 U 7.1 J 1600 UJ

22 U 64 167 270 22 U 17 J 48 134 220 23 U 21 U 560 9900 J

EU28 EU28 EU28EU28 EU28EU28 EU28 EU28EU28 EU28EU28 EU28 EU28EU28

AOC13-SW04 IOA-SS-EU28 SB06-001AOC13-SW01 AOC13-SW01AOC13-SW01 AOC13-SW02 AOC13-SW03AOC13-S2-SWE AOC13-S2-SWEAOC13-S2-SWE AOC13-S2-SWN AOC13-S2-SWWAOC13-S1-SWW

NAS-AOC13-
SW04

IOA-SS-EU28-
0002

SB06001-NSO-
120898-0

NAS-AOC13-
SW01

NAS-AOC13-
SW01-D

NAS-AOC13-
SW01-AVG

NAS-AOC13-
SW02

NAS-AOC13-
SW03

S2SWE S2SWE-DS2SWE-AVG S2SWN S2SWWS1SWW

SO SO SOSO SOSO SO SOSO SOSO SO SOSO

NORMAL NORMAL NORMALORIG DUPAVG NORMAL NORMALORIG DUPAVG NORMAL NORMALNORMAL

20040930 20110809 1998120820040929 2004092920040929 20040929 2004093020040311 2004031120040311 20040311 2004031120040311

SS SS SSSS SSSS SS SSSS SSSS SS SSSS

0 0 00 00 0 00 00 0 00

1 2 11 11 1 11 11 1 11

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SEMIVOLATILES (CONTINUED) (UG/KG)

PHENOL 1000

PYRENE 1000000

TOTAL PAHS NC

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4000

4,4'-DDE 3000

4,4'-DDT 3000

ALDRIN 40

ALPHA-CHLORDANE 700 (3)

AROCLOR-1260 2000 (4)

DIELDRIN 50

ENDOSULFAN II 500 (5)

ENDOSULFAN SULFATE 500 (5)

ENDRIN 8000

ENDRIN ALDEHYDE 8000 (6)

ENDRIN KETONE 8000 (6)

GAMMA-CHLORDANE 700 (3)

HEPTACHLOR 200

HEPTACHLOR EPOXIDE 90

METHOXYCHLOR 200000

TOTAL AROCLOR 2000 (4)

METALS (MG/KG)

ALUMINUM NC

ANTIMONY 20

ARSENIC 20

BARIUM 1000

BERYLLIUM 100

CADMIUM 2

CALCIUM NC

CHROMIUM 30 (7)

COBALT NC

COPPER NC

IRON NC

LEAD 300

MAGNESIUM NC

MANGANESE NC

MERCURY 20

NICKEL 20

POTASSIUM NC

SELENIUM 400

SILVER 100

EU28 EU28 EU28EU28 EU28EU28 EU28 EU28EU28 EU28EU28 EU28 EU28EU28

AOC13-SW04 IOA-SS-EU28 SB06-001AOC13-SW01 AOC13-SW01AOC13-SW01 AOC13-SW02 AOC13-SW03AOC13-S2-SWE AOC13-S2-SWEAOC13-S2-SWE AOC13-S2-SWN AOC13-S2-SWWAOC13-S1-SWW

NAS-AOC13-
SW04

IOA-SS-EU28-
0002

SB06001-NSO-
120898-0

NAS-AOC13-
SW01

NAS-AOC13-
SW01-D

NAS-AOC13-
SW01-AVG

NAS-AOC13-
SW02

NAS-AOC13-
SW03

S2SWE S2SWE-DS2SWE-AVG S2SWN S2SWWS1SWW

SO SO SOSO SOSO SO SOSO SOSO SO SOSO

NORMAL NORMAL NORMALORIG DUPAVG NORMAL NORMALORIG DUPAVG NORMAL NORMALNORMAL

20040930 20110809 1998120820040929 2004092920040929 20040929 2004093020040311 2004031120040311 20040311 2004031120040311

SS SS SSSS SSSS SS SSSS SSSS SS SSSS

0 0 00 00 0 00 00 0 00

1 2 11 11 1 11 11 1 11

2800 U

22 U 88 179 270 13 J 43 55 138 220 23 U 21 U 560 13000 J

22 U 615 J 1270 J 1930 J 74.3 J 324 J 333 J 912 J 1490 J 23 U 21 U 3990 J 76300 J

33 J

29

66 J

1.7 U

1.7 U

34 U

3.4 U

7.8 J

11 J

3.4 U

23 J

16 J

1.7 U

1.7 U

63 J

38 J

39 U

4740 J

0.19 UJ

2.6

13.5

0.4 J

0.33 J

761

11.9

3.4

61.9

11100

90.7

1600

209

0.07 U

8.9

281

0.31 U

0.26 UJ

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SODIUM NC

METALS CONTINUED (MG/KG)

THALLIUM 8

VANADIUM 600

ZINC 2500

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE 100

EPH MADEP (UG/KG)

C11-C22 AROMATICS 1000000

C11-C22 AROMATICS (WEIGHTED 1.0) 1000000

C11-C22 AROMATICS-UNADJ 1000000

C19-C36 ALIPHATICS 3000000

C19-C36 ALIPHATICS (WEIGHTED 0.005) 3000000

C9-C18 ALIPHATICS 1000000

C9-C18 ALIPHATICS (WEIGHTED 0.05) 1000000

EXTRACTABLE PETROLEUM HYDROCARBONS NC

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD NC

1,2,3,4,6,7,8,9-OCDF NC

1,2,3,4,6,7,8-HPCDD NC

1,2,3,4,6,7,8-HPCDF NC

1,2,3,4,7,8,9-HPCDF NC

1,2,3,4,7,8-HXCDD NC

1,2,3,4,7,8-HXCDF NC

1,2,3,6,7,8-HXCDD NC

1,2,3,6,7,8-HXCDF NC

1,2,3,7,8,9-HXCDD NC

1,2,3,7,8,9-HXCDF NC

1,2,3,7,8-PECDD NC

1,2,3,7,8-PECDF NC

2,3,4,6,7,8-HXCDF NC

2,3,4,7,8-PECDF NC

2,3,7,8-TCDD 20

2,3,7,8-TCDF NC

TEQ 20

TEQ HALFND 20

TOTAL HPCDD NC

TOTAL HPCDF NC

TOTAL HXCDD NC

TOTAL HXCDF NC

TOTAL PECDD NC

TOTAL PECDF NC

EU28 EU28 EU28EU28 EU28EU28 EU28 EU28EU28 EU28EU28 EU28 EU28EU28

AOC13-SW04 IOA-SS-EU28 SB06-001AOC13-SW01 AOC13-SW01AOC13-SW01 AOC13-SW02 AOC13-SW03AOC13-S2-SWE AOC13-S2-SWEAOC13-S2-SWE AOC13-S2-SWN AOC13-S2-SWWAOC13-S1-SWW

NAS-AOC13-
SW04

IOA-SS-EU28-
0002

SB06001-NSO-
120898-0

NAS-AOC13-
SW01

NAS-AOC13-
SW01-D

NAS-AOC13-
SW01-AVG

NAS-AOC13-
SW02

NAS-AOC13-
SW03

S2SWE S2SWE-DS2SWE-AVG S2SWN S2SWWS1SWW

SO SO SOSO SOSO SO SOSO SOSO SO SOSO

NORMAL NORMAL NORMALORIG DUPAVG NORMAL NORMALORIG DUPAVG NORMAL NORMALNORMAL

20040930 20110809 1998120820040929 2004092920040929 20040929 2004093020040311 2004031120040311 20040311 2004031120040311

SS SS SSSS SSSS SS SSSS SSSS SS SSSS

0 0 00 00 0 00 00 0 00

1 2 11 11 1 11 11 1 11

40.6 U

0.31 U

33.1

53.2

0.22 U

110000 J

71000 J

8400 J

190000 J

704

6.03

16.7

4.77

1.08 U

0.254 J

1.3 J

0.539 U

1.75 J

0.539 U

0.502 J

0.269 U

0.539 U

4.23

7.6

0.219 U

0.568 UJ

3.51 J

3.85 J

40.1

10.5 J

3.3 J

43.4 J

1.75 J

57.3 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

TOTAL TCDD NC

TOTAL TCDF NC

EU28 EU28 EU28EU28 EU28EU28 EU28 EU28EU28 EU28EU28 EU28 EU28EU28

AOC13-SW04 IOA-SS-EU28 SB06-001AOC13-SW01 AOC13-SW01AOC13-SW01 AOC13-SW02 AOC13-SW03AOC13-S2-SWE AOC13-S2-SWEAOC13-S2-SWE AOC13-S2-SWN AOC13-S2-SWWAOC13-S1-SWW

NAS-AOC13-
SW04

IOA-SS-EU28-
0002

SB06001-NSO-
120898-0

NAS-AOC13-
SW01

NAS-AOC13-
SW01-D

NAS-AOC13-
SW01-AVG

NAS-AOC13-
SW02

NAS-AOC13-
SW03

S2SWE S2SWE-DS2SWE-AVG S2SWN S2SWWS1SWW

SO SO SOSO SOSO SO SOSO SOSO SO SOSO

NORMAL NORMAL NORMALORIG DUPAVG NORMAL NORMALORIG DUPAVG NORMAL NORMALNORMAL

20040930 20110809 1998120820040929 2004092920040929 20040929 2004093020040311 2004031120040311 20040311 2004031120040311

SS SS SSSS SSSS SS SSSS SSSS SS SSSS

0 0 00 00 0 00 00 0 00

1 2 11 11 1 11 11 1 11

0.219 U

13.2 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

2-BUTANONE 4000

ACETONE 6000

BENZENE 2000

ETHYLBENZENE 40000

M+P-XYLENES 400000 (2)

TOLUENE 30000

TOTAL XYLENES 400000 (2)

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS 100000

C5-C8 ALIPHATICS (WEIGHTED 0.5) 100000

C5-C8 ALIPHATICS-UNADJ 100000

C9-C10 AROMATICS 100000

C9-C12 ALIPHATICS 1000000

C9-C12 ALIPHATICS (WEIGHTED 0.05) 1000000

O-XYLENE 400000 (2)

TOTAL XYLENES 400000 (2)

VOLATILE PETROLEUM HYDROCARBONS NC

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 700

ACENAPHTHENE 4000

ACENAPHTHYLENE 1000

ANTHRACENE 1000000

BAP EQUIVALENT-HALFND 2000

BAP EQUIVALENT-POS 2000

BENZO(A)ANTHRACENE 7000

BENZO(A)PYRENE 2000

BENZO(B)FLUORANTHENE 7000

BENZO(G,H,I)PERYLENE 1000000

BENZO(K)FLUORANTHENE 70000

BIS(2-ETHYLHEXYL)PHTHALATE 200000

BUTYL BENZYL PHTHALATE NC

CARBAZOLE NC

CHRYSENE 70000

DIBENZO(A,H)ANTHRACENE 700

DIBENZOFURAN NC

DI-N-BUTYL PHTHALATE NC

FLUORANTHENE 1000000

FLUORENE 1000000

INDENO(1,2,3-CD)PYRENE 7000

NAPHTHALENE 4000

PHENANTHRENE 10000

MCP S-1/GW-1 

Standards(1)

23 U

91 J

5.8 U

5.8 U

5.8 U

5.8 U

580 18 J 29.5 J 41 J 92 UJ 95 UJ 19 UJ 19 UJ 19 UJ 18 UJ 20 UJ 18 UJ 13 J

2800 J 330 J 275 J 220 J 92 UJ 95 UJ 19 UJ 19 UJ 19 UJ 18 UJ 8 J 18 UJ 120 J

340 J 13 J 28.8 J 89 UJ 92 UJ 95 UJ 19 UJ 19 UJ 19 UJ 13 J 20 UJ 18 UJ 10 J

5400 J 660 J 585 J 510 J 92 UJ 95 UJ 19 UJ 19 UJ 19 UJ 11 J 19 J 18 UJ 210 J

15600 J 1880 J 1920 J 1960 J 154 J 95 UJ 47.4 J 43.8 J 40.2 J 75.1 J 85.9 J 30.5 J 648 J

15600 J 1880 J 1920 J 1960 J 4 J 95 UJ 27 J 23.2 J 19.3 J 57.1 J 63.9 J 0.7 J 648 J

12000 J 1700 J 1600 J 1500 J 40 J 95 UJ 20 J 18 J 16 J 37 J 51 J 18 UJ 630 J

11000 J 1300 J 1350 J 1400 J 92 UJ 95 UJ 20 J 17.5 J 15 J 42 J 51 J 18 UJ 440 J

17000 J 2000 J 1950 J 1900 J 92 UJ 95 UJ 48 J 37 J 26 J 77 J 74 J 7 J 750 J

8200 J 480 J 535 J 590 J 92 UJ 95 UJ 19 UJ 19 UJ 19 UJ 36 J 31 J 18 UJ 150 J

9400 J 800 J 845 J 890 J 92 UJ 95 UJ 20 J 16 J 12 J 53 J 36 J 18 UJ 250 J

1400 J

150 J

2200

14000 J 1800 J 1700 J 1600 J 92 UJ 95 UJ 33 J 25.5 J 18 J 53 J 67 J 18 UJ 700 J

720 J 150 J 150 J 150 J 180 UJ 190 UJ 37 UJ 37.5 UJ 38 UJ 36 UJ 40 UJ 36 UJ 52 J

1300

350 U

28000 J 2600 J 3050 J 3500 J 39 J 95 UJ 49 J 37.5 J 26 J 68 J 150 J 7 J 1300 J

2500 J 250 J 235 J 220 J 92 UJ 95 UJ 19 UJ 19 UJ 19 UJ 18 UJ 20 UJ 18 UJ 97 J

8300 J 480 J 530 J 580 J 180 UJ 190 UJ 37 UJ 37.5 UJ 38 UJ 31 J 40 UJ 36 UJ 150 J

670 19 J 45 J 71 J 92 UJ 95 UJ 19 UJ 19 UJ 19 UJ 18 UJ 20 UJ 18 UJ 21 J

18000 J 1800 J 2000 J 2200 J 92 UJ 95 UJ 11 J 10.2 J 19 UJ 30 J 95 J 18 UJ 1000 J

EU28 EU29 EU36 EU37EU32EU32 EU33 EU34 EU35EU29EU29 EU30 EU31 EU32

SB06-002 IOA-SS-EU29 IOA-SS-EU36 IOA-SS-EU37IOA-SS-EU32IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34 IOA-SS-EU35IOA-SS-EU29IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31 IOA-SS-EU32

SB06002-NSO-
120898-0

IOA-SS-EU29-
0002

IOA-SS-EU36-
0002

IOA-SS-EU37-
0002

IOA-SS-EU32-
0002-D

IOA-SS-EU32-
0002-AVG

IOA-SS-EU33-
0002

IOA-SS-EU34-
0002

IOA-SS-EU35-
0002

IOA-SS-EU29-
0002-D

IOA-SS-EU29-
0002-AVG

IOA-SS-EU30-
0002

IOA-SS-EU31-
0002

IOA-SS-EU32-
0002

SO SO SO SOSOSO SO SO SOSOSO SO SO SO

NORMAL ORIG NORMAL NORMALDUPAVG NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL ORIG

19981208 20110810 20110810 201108092011081120110811 20110810 20110810 201108102011081020110810 20110810 20110810 20110811

SS SS SS SSSSSS SS SS SSSSSS SS SS SS

0 0 0 000 0 0 000 0 0 0

1 2 2 222 2 2 222 2 2 2

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SEMIVOLATILES (CONTINUED) (UG/KG)

PHENOL 1000

PYRENE 1000000

TOTAL PAHS NC

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4000

4,4'-DDE 3000

4,4'-DDT 3000

ALDRIN 40

ALPHA-CHLORDANE 700 (3)

AROCLOR-1260 2000 (4)

DIELDRIN 50

ENDOSULFAN II 500 (5)

ENDOSULFAN SULFATE 500 (5)

ENDRIN 8000

ENDRIN ALDEHYDE 8000 (6)

ENDRIN KETONE 8000 (6)

GAMMA-CHLORDANE 700 (3)

HEPTACHLOR 200

HEPTACHLOR EPOXIDE 90

METHOXYCHLOR 200000

TOTAL AROCLOR 2000 (4)

METALS (MG/KG)

ALUMINUM NC

ANTIMONY 20

ARSENIC 20

BARIUM 1000

BERYLLIUM 100

CADMIUM 2

CALCIUM NC

CHROMIUM 30 (7)

COBALT NC

COPPER NC

IRON NC

LEAD 300

MAGNESIUM NC

MANGANESE NC

MERCURY 20

NICKEL 20

POTASSIUM NC

SELENIUM 400

SILVER 100

EU28 EU29 EU36 EU37EU32EU32 EU33 EU34 EU35EU29EU29 EU30 EU31 EU32

SB06-002 IOA-SS-EU29 IOA-SS-EU36 IOA-SS-EU37IOA-SS-EU32IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34 IOA-SS-EU35IOA-SS-EU29IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31 IOA-SS-EU32

SB06002-NSO-
120898-0

IOA-SS-EU29-
0002

IOA-SS-EU36-
0002

IOA-SS-EU37-
0002

IOA-SS-EU32-
0002-D

IOA-SS-EU32-
0002-AVG

IOA-SS-EU33-
0002

IOA-SS-EU34-
0002

IOA-SS-EU35-
0002

IOA-SS-EU29-
0002-D

IOA-SS-EU29-
0002-AVG

IOA-SS-EU30-
0002

IOA-SS-EU31-
0002

IOA-SS-EU32-
0002

SO SO SO SOSOSO SO SO SOSOSO SO SO SO

NORMAL ORIG NORMAL NORMALDUPAVG NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL ORIG

19981208 20110810 20110810 201108092011081120110811 20110810 20110810 201108102011081020110810 20110810 20110810 20110811

SS SS SS SSSSSS SS SS SSSSSS SS SS SS

0 0 0 000 0 0 000 0 0 0

1 2 2 222 2 2 222 2 2 2

350 U

33000 J 2900 J 2950 J 3000 J 92 UJ 95 UJ 55 J 41.5 J 28 J 61 J 110 J 18 UJ 1300 J

172000 J 17300 J 17800 J 18400 J 79 J 106 UJ 256 J 198 J 141 J 512 J 692 J 14 J 7190 J

53 J

110 J

130 J

5.1 J

18 J

35 U 59 61 63 86 150 7.4 U 7.55 U 7.7 U 7.1 U 7.8 U 7.1 U 7.6 U

3.5 U

26 J

53 J

3.5 U

41 J

74 J

2.5 J

1.7 U

200 J

17 U

40 U 59 61 63 86 150 7.4 U 7.55 U 7.7 U 7.1 U 7.8 U 7.1 U 7.6 U

5230 J 7800 6900 6000 13000 7000 4800 4650 4500 7100 7600 6500 9400

0.21 UJ 0.24 U 0.22 U 0.2 U 0.1 U 0.092 U 0.088 U 0.08 U 0.072 U 0.1 U 0.097 U 0.085 U 0.16 U

4.1 6.4 5.7 5 1.5 2.2 1.1 1.15 1.2 1.7 1.6 1.2 2.3

18 18 16.5 15 17 17 11 12.5 14 16 22 12 22

0.43 J 0.46 0.42 0.38 0.42 0.41 0.36 J 0.34 J 0.32 J 0.4 0.53 0.31 J 0.45

0.24 U 0.24 U 0.22 U 0.2 U 0.15 U 0.27 U 0.13 U 0.108 J 0.15 J 0.18 0.21 0.16 J 0.33

640 480 J 400 J 320 J 1100 J 1100 J 760 735 710 1300 1600 1200 1200

18.7 14 12 10 17 10 6.2 5.7 5.2 7 8.2 9 15

4 3 2.55 2.1 3.9 4.1 3.7 3.65 3.6 4.3 5.6 3.6 4.9

62.8 4.2 3.75 3.3 5.7 9.2 7.8 7.6 7.4 7.8 J 6.1 J 7.9 J 13 J

13200 21000 19000 17000 16000 18000 8800 8450 8100 15000 22000 12000 18000

114 20 J 16 J 12 J 9.3 J 10 J 7.1 6.8 6.5 10 9.9 8.2 32

2160 1800 J 1450 J 1100 J 3600 J 2600 J 1700 1650 1600 2500 2100 2300 3000

294 100 J 92 J 84 J 200 J 440 J 210 J 220 J 230 J 240 J 380 J 200 J 350 J

0.2 UJ 0.0073 J 0.0073 J 0.0073 J 0.019 J 0.0014 J 0.011 U 0.0038 J 0.002 J 0.004 J 0.003 J 0.002 J 0.022 J

11.3 7.7 6.35 5 11 9 6.7 6.1 5.5 7.1 7.7 7.7 9.9

292 480 435 390 230 440 280 J 265 J 250 J 480 J 310 J 320 J 440 J

0.37 J 0.79 J 0.635 J 0.48 J 0.85 J 0.48 J 0.7 U 0.67 U 0.64 U 0.35 J 0.24 J 0.63 U 0.65 U

0.28 U 0.092 U 0.0795 U 0.067 U 0.095 U 0.06 U 0.096 U 0.082 U 0.068 U 0.078 U 0.1 U 0.085 U 0.1 U

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SODIUM NC

METALS CONTINUED (MG/KG)

THALLIUM 8

VANADIUM 600

ZINC 2500

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE 100

EPH MADEP (UG/KG)

C11-C22 AROMATICS 1000000

C11-C22 AROMATICS (WEIGHTED 1.0) 1000000

C11-C22 AROMATICS-UNADJ 1000000

C19-C36 ALIPHATICS 3000000

C19-C36 ALIPHATICS (WEIGHTED 0.005) 3000000

C9-C18 ALIPHATICS 1000000

C9-C18 ALIPHATICS (WEIGHTED 0.05) 1000000

EXTRACTABLE PETROLEUM HYDROCARBONS NC

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD NC

1,2,3,4,6,7,8,9-OCDF NC

1,2,3,4,6,7,8-HPCDD NC

1,2,3,4,6,7,8-HPCDF NC

1,2,3,4,7,8,9-HPCDF NC

1,2,3,4,7,8-HXCDD NC

1,2,3,4,7,8-HXCDF NC

1,2,3,6,7,8-HXCDD NC

1,2,3,6,7,8-HXCDF NC

1,2,3,7,8,9-HXCDD NC

1,2,3,7,8,9-HXCDF NC

1,2,3,7,8-PECDD NC

1,2,3,7,8-PECDF NC

2,3,4,6,7,8-HXCDF NC

2,3,4,7,8-PECDF NC

2,3,7,8-TCDD 20

2,3,7,8-TCDF NC

TEQ 20

TEQ HALFND 20

TOTAL HPCDD NC

TOTAL HPCDF NC

TOTAL HXCDD NC

TOTAL HXCDF NC

TOTAL PECDD NC

TOTAL PECDF NC

EU28 EU29 EU36 EU37EU32EU32 EU33 EU34 EU35EU29EU29 EU30 EU31 EU32

SB06-002 IOA-SS-EU29 IOA-SS-EU36 IOA-SS-EU37IOA-SS-EU32IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34 IOA-SS-EU35IOA-SS-EU29IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31 IOA-SS-EU32

SB06002-NSO-
120898-0

IOA-SS-EU29-
0002

IOA-SS-EU36-
0002

IOA-SS-EU37-
0002

IOA-SS-EU32-
0002-D

IOA-SS-EU32-
0002-AVG

IOA-SS-EU33-
0002

IOA-SS-EU34-
0002

IOA-SS-EU35-
0002

IOA-SS-EU29-
0002-D

IOA-SS-EU29-
0002-AVG

IOA-SS-EU30-
0002

IOA-SS-EU31-
0002

IOA-SS-EU32-
0002

SO SO SO SOSOSO SO SO SOSOSO SO SO SO

NORMAL ORIG NORMAL NORMALDUPAVG NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL ORIG

19981208 20110810 20110810 201108092011081120110811 20110810 20110810 201108102011081020110810 20110810 20110810 20110811

SS SS SS SSSSSS SS SS SSSSSS SS SS SS

0 0 0 000 0 0 000 0 0 0

1 2 2 222 2 2 222 2 2 2

38.8 U 38 J 33 J 28 J 46 J 59 J 37 J 35.5 J 34 J 54 J 47 J 49 J 58 J

0.34 U 0.088 U 0.088 U 0.088 U 0.089 U 0.079 U 0.093 U 0.0895 U 0.086 U 0.066 U 0.076 U 0.084 U 0.087 U

38 39 34.5 30 21 17 12 11.5 11 19 16 11 19

70 29 25 21 34 36 30 29.5 29 38 33 33 44

0.22 U

260000 J

73000

12000 J

340000 J

583 359

5.07 5.87

21.2 12

4.1 4.91

0.972 U 1.05 U

0.486 U 0.135 J

0.892 J 0.994 J

0.765 J 0.302 J

0.912 J 0.568 J

0.454 J 0.317 J

0.972 U 1.05 U

0.239 J 0.264 U

0.281 J 0.294 J

2.15 J 0.868 J

3.18 1.32 J

0.422 J 0.439 J

0.444 U 0.419 U

2.57 J 1.44 J

2.67 J 1.65 J

50.8 28.4

8.25 6.72 J

5.21 J 2.64 J

21 J 9.48 J

2.01 J 0.45 J

27 J 12.2 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

TOTAL TCDD NC

TOTAL TCDF NC

EU28 EU29 EU36 EU37EU32EU32 EU33 EU34 EU35EU29EU29 EU30 EU31 EU32

SB06-002 IOA-SS-EU29 IOA-SS-EU36 IOA-SS-EU37IOA-SS-EU32IOA-SS-EU32 IOA-SS-EU33 IOA-SS-EU34 IOA-SS-EU35IOA-SS-EU29IOA-SS-EU29 IOA-SS-EU30 IOA-SS-EU31 IOA-SS-EU32

SB06002-NSO-
120898-0

IOA-SS-EU29-
0002

IOA-SS-EU36-
0002

IOA-SS-EU37-
0002

IOA-SS-EU32-
0002-D

IOA-SS-EU32-
0002-AVG

IOA-SS-EU33-
0002

IOA-SS-EU34-
0002

IOA-SS-EU35-
0002

IOA-SS-EU29-
0002-D

IOA-SS-EU29-
0002-AVG

IOA-SS-EU30-
0002

IOA-SS-EU31-
0002

IOA-SS-EU32-
0002

SO SO SO SOSOSO SO SO SOSOSO SO SO SO

NORMAL ORIG NORMAL NORMALDUPAVG NORMAL NORMAL NORMALDUPAVG NORMAL NORMAL ORIG

19981208 20110810 20110810 201108092011081120110811 20110810 20110810 201108102011081020110810 20110810 20110810 20110811

SS SS SS SSSSSS SS SS SSSSSS SS SS SS

0 0 0 000 0 0 000 0 0 0

1 2 2 222 2 2 222 2 2 2

1.21 J 0.439 J

7.16 J 5.5 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

2-BUTANONE 4000

ACETONE 6000

BENZENE 2000

ETHYLBENZENE 40000

M+P-XYLENES 400000 (2)

TOLUENE 30000

TOTAL XYLENES 400000 (2)

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS 100000

C5-C8 ALIPHATICS (WEIGHTED 0.5) 100000

C5-C8 ALIPHATICS-UNADJ 100000

C9-C10 AROMATICS 100000

C9-C12 ALIPHATICS 1000000

C9-C12 ALIPHATICS (WEIGHTED 0.05) 1000000

O-XYLENE 400000 (2)

TOTAL XYLENES 400000 (2)

VOLATILE PETROLEUM HYDROCARBONS NC

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 700

ACENAPHTHENE 4000

ACENAPHTHYLENE 1000

ANTHRACENE 1000000

BAP EQUIVALENT-HALFND 2000

BAP EQUIVALENT-POS 2000

BENZO(A)ANTHRACENE 7000

BENZO(A)PYRENE 2000

BENZO(B)FLUORANTHENE 7000

BENZO(G,H,I)PERYLENE 1000000

BENZO(K)FLUORANTHENE 70000

BIS(2-ETHYLHEXYL)PHTHALATE 200000

BUTYL BENZYL PHTHALATE NC

CARBAZOLE NC

CHRYSENE 70000

DIBENZO(A,H)ANTHRACENE 700

DIBENZOFURAN NC

DI-N-BUTYL PHTHALATE NC

FLUORANTHENE 1000000

FLUORENE 1000000

INDENO(1,2,3-CD)PYRENE 7000

NAPHTHALENE 4000

PHENANTHRENE 10000

MCP S-1/GW-1 

Standards(1)

21 R 22 U 22 U 22 U 21 U 26 UJ 22 U 2.2 J 140 J 24 U 24 U

21 R 13 J 14 J 15 J 16 J 43 J 20 J 19 J 92 J 140 J 21 J

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U 5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U 5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ

5.1 R 5.5 U 2.12 J 1.5 J 3.7 J 5.2 UJ 5.4 U 5.5 U 250 U 1.6 J 6.1 U

5.1 R 5.5 U 5.55 U 5.6 U 5.1 U 5.2 UJ 5.4 U 5.5 U 250 U 6 U 6.1 U

5.2 UJ

5.2 UJ

350 U 310 J 295 J 280 J 180 J 300 U 550 720 370 U 360 U 760

350 U 350 U 355 U 360 U 360 U 300 U 120 J 590 370 U 360 U 360 J

350 U 350 U 355 U 360 U 360 U 300 U 130 J 110 J 370 U 360 U 180 J

350 U 350 U 134 J 93 J 88 J 300 U 290 J 3000 370 U 96 J 660

1800 U 311 J 602 J 893 J 224 J 300 U 3530 J 1220 J 2.2 UJ 328 J 1560 J

1800 U 311 J 602 J 893 J 224 J 300 U 3530 J 1220 J 2.2 UJ 328 J 1560 J

350 UJ 270 J 350 J 430 280 J 300 U 2900 J 3500 J 370 UJ 350 J 2700 J

1800 U 160 J 385 J 610 J 100 J 300 U 2600 J 540 J 2.2 UJ 190 J 750 J

350 UJ 630 815 1000 500 300 U 2900 J 2000 J 370 UJ 560 J 2800 J

350 UJ 270 J 335 J 400 260 J 300 U 2200 J 570 J 370 UJ 270 J 1400 J

350 UJ 150 J 190 J 230 J 150 J 300 U 2500 J 1700 J 370 UJ 130 J 2800 J

350 UJ 170 J 145 J 120 J 360 UJ 300 U 140 J 170 J 370 UJ 140 J 320 J

350 UJ 140 J 160 J 360 U 360 UJ 300 U 350 U 350 UJ 370 UJ 360 UJ 93 J

350 U 350 U 355 U 360 U 360 UJ 300 U 260 J 210 J 370 U 360 U 540

350 UJ 630 695 760 470 J 300 U 3800 J 4400 J 370 UJ 370 J 3300 J

2.1 U 31 J 59.5 J 88 J 13 J 300 U 100 J 52 J 2.2 U 19 J 87 J

350 U 200 J 180 J 160 J 120 J 300 U 360 720 370 U 360 U 810

350 U 350 U 355 U 360 U 360 UJ 300 U 350 U 350 U 370 U 360 U 360 U

350 U 450 580 710 600 J 300 U 7000 J 12000 370 U 620 6200

350 U 350 U 355 U 360 U 360 U 300 U 150 J 590 370 U 360 U 360

350 UJ 280 J 385 J 490 310 J 300 U 2200 J 560 J 370 UJ 260 J 1400 J

350 U 280 J 300 J 320 J 250 J 300 U 540 550 370 U 360 U 900

350 U 500 570 640 510 J 300 U 5900 J 6000 370 U 550 3900

EU37 EU37 EU37 EU38 EU38EU37 EU37 EU37 EU39EU38 EU38 EU39 EU39 EU39

SB06-008 SB06-009 SB06-351 IOA-SS-EU38 SB06-006MW06-013 SB06-008 SB06-008 SS06-020SB06-007 SB06-012 IOA-SS-EU39 SB06-004 SB06-005

SB06008-NSO-
120898-0-AVG

SB06009-NSO-
120898-0

SB06-351-NSO-
072503

IOA-SS-EU38-
0002

SB06006-NSO-
120898-0

MW06013-NSO-
112498-0

SB06008-NSO-
120898-0

SB06008-NSO-
120898-0-D

SS06-020-NSO-
102798

SB06007-NSO-
120898-0

SB06012-NSO-
120998-0

IOA-SS-EU39-
0002

SB06004-NSO-
120898-0

SB06005-NSO-
120898-0

SO SO SO SO SOSO SO SO SOSO SO SO SO SO

AVG NORMAL NORMAL NORMAL NORMALNORMAL ORIG DUP ORIGNORMAL NORMAL NORMAL NORMAL NORMAL

19981208 19981208 20030725 20110809 1998120819981124 19981208 19981208 1998102719981208 19981209 20110809 19981208 19981208

SS SS SS SS SSSS SS SS SSSS SS SS SS SS

0 0 0 0 00 0 0 00 0 0 0 0

1 1 1 2 11 1 1 11 1 2 1 1

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SEMIVOLATILES (CONTINUED) (UG/KG)

PHENOL 1000

PYRENE 1000000

TOTAL PAHS NC

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4000

4,4'-DDE 3000

4,4'-DDT 3000

ALDRIN 40

ALPHA-CHLORDANE 700 (3)

AROCLOR-1260 2000 (4)

DIELDRIN 50

ENDOSULFAN II 500 (5)

ENDOSULFAN SULFATE 500 (5)

ENDRIN 8000

ENDRIN ALDEHYDE 8000 (6)

ENDRIN KETONE 8000 (6)

GAMMA-CHLORDANE 700 (3)

HEPTACHLOR 200

HEPTACHLOR EPOXIDE 90

METHOXYCHLOR 200000

TOTAL AROCLOR 2000 (4)

METALS (MG/KG)

ALUMINUM NC

ANTIMONY 20

ARSENIC 20

BARIUM 1000

BERYLLIUM 100

CADMIUM 2

CALCIUM NC

CHROMIUM 30 (7)

COBALT NC

COPPER NC

IRON NC

LEAD 300

MAGNESIUM NC

MANGANESE NC

MERCURY 20

NICKEL 20

POTASSIUM NC

SELENIUM 400

SILVER 100

EU37 EU37 EU37 EU38 EU38EU37 EU37 EU37 EU39EU38 EU38 EU39 EU39 EU39

SB06-008 SB06-009 SB06-351 IOA-SS-EU38 SB06-006MW06-013 SB06-008 SB06-008 SS06-020SB06-007 SB06-012 IOA-SS-EU39 SB06-004 SB06-005

SB06008-NSO-
120898-0-AVG

SB06009-NSO-
120898-0

SB06-351-NSO-
072503

IOA-SS-EU38-
0002

SB06006-NSO-
120898-0

MW06013-NSO-
112498-0

SB06008-NSO-
120898-0

SB06008-NSO-
120898-0-D

SS06-020-NSO-
102798

SB06007-NSO-
120898-0

SB06012-NSO-
120998-0

IOA-SS-EU39-
0002

SB06004-NSO-
120898-0

SB06005-NSO-
120898-0

SO SO SO SO SOSO SO SO SOSO SO SO SO SO

AVG NORMAL NORMAL NORMAL NORMALNORMAL ORIG DUP ORIGNORMAL NORMAL NORMAL NORMAL NORMAL

19981208 19981208 20030725 20110809 1998120819981124 19981208 19981208 1998102719981208 19981209 20110809 19981208 19981208

SS SS SS SS SSSS SS SS SSSS SS SS SS SS

0 0 0 0 00 0 0 00 0 0 0 0

1 1 1 2 11 1 1 11 1 2 1 1

350 U 170 J 175 J 360 U 360 U 300 U 350 U 350 U 370 U 360 U 360 U

350 UJ 470 635 800 450 J 300 U 6200 J 11000 J 370 UJ 1100 J 8000 J

415 UJ 4430 J 5640 J 6850 J 4160 J 300 U 40100 J 47900 J 327 UJ 4520 J 36600 J

3.5 U 3.5 U 3.22 J 4.7 J 3.6 U 2 U 6.7 J 6 J 3.7 U 8.5 J 12 J

3.5 U 5 J 7.45 J 9.9 J 3.7 J 2 U 13 9.7 3.7 U 3.8 24

3.5 U 23 J 24.5 J 26 J 17 J 2 U 43 J 24 J 3.7 U 11 J 35 J

1.7 U 2.7 J 1.8 J 1.8 U 2.6 J 0.99 U 1.7 U 1.7 U 1.8 U 1.8 U 1.8 U

1.7 U 1.7 U 1.75 U 1.8 U 1.8 U 2.6 R 3.5 J 1.7 U 1.8 U 1.8 U 1.8 U

35 U 35 U 35.5 U 36 U 36 U 31 U 35 U 35 U 37 U 36 U 36 U

3.5 U 3.5 U 3.55 U 3.6 U 3.6 U 2 U 3.5 U 3.5 U 3.7 U 22 J 3.6 U

3.5 U 3.5 U 3.55 U 3.6 U 3.6 U 2 U 3.5 U 9 J 3.7 U 3.6 U 4.8 J

3.5 U 3.5 U 3.55 U 3.6 U 3.6 U 2 U 5 J 12 J 3.7 U 3.6 U 4.2 J

3.5 U 3.5 U 3.55 U 3.6 U 3.6 U 2 U 3.5 U 3.5 U 3.7 U 3.6 U 3.6 U

3.5 U 3.5 U 2.78 3.8 3.6 U 3.7 R 3.5 U 4.3 3.7 U 3.6 U 7.6 J

3.5 U 4.9 J 5.6 J 6.3 J 4.2 2 U 9.4 J 23 3.7 U 3.6 U 13

1.7 U 1.7 U 1.75 U 1.8 U 1.8 U 0.99 U 2.3 J 1.7 U 1.8 U 1.8 U 1.8 U

1.7 U 1.7 U 1.75 U 1.8 U 1.8 U 0.99 U 1.7 U 1.7 U 1.8 U 1.8 U 1.8 U

1.7 U 9.6 J 8.7 J 7.8 J 12 J 0.99 U 13 J 26 J 1.8 U 2.7 J 21 J

17 U 17 U 13.8 J 19 J 18 U 9.9 U 26 J 58 J 18 U 18 U 30 J

40 U 40 U 40.6 U 41.1 U 41.1 U 31 U 39.9 U 39.9 U 42.1 U 41.1 U 41.1 U

7380 J 6960 J 6620 J 6280 J 4470 J 5900 5230 J 5680 J 8950 J 5230 J 8890 J

0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.23 UJ 0.72 U 0.19 UJ 0.2 UJ 0.18 UJ 0.2 UJ 1.4 UJ

4.4 J 3.1 3.85 4.6 0.81 J 11 J 10.4 7.3 2.8 1.7 8.1

20.2 J 24.3 22.8 21.2 15.9 13 J 22.4 22.2 15.8 J 19 123

0.67 0.38 J 0.39 J 0.4 J 0.28 J 0.4 J 0.45 J 0.37 J 0.8 0.4 J 0.76

0.23 UJ 4 2.75 1.5 0.27 U 0.33 J 0.22 U 0.25 J 0.21 U 0.23 U 0.32 J

899 1620 1330 1040 2740 240 U 1140 1110 676 J 1550 2570

10.6 11.8 11.1 10.4 7.6 9.5 12.3 10.9 9.2 J 6.8 149

3.6 3.8 3.55 3.3 4 2.7 J 3.6 3.6 3.4 2.4 J 5.9

12.2 J 13.6 14.2 14.8 5.6 36 11.8 9.3 17 6.5 18.2

14700 12100 11600 11100 6660 10000 12200 9970 13400 J 8310 16100

8.5 J 62.9 60.2 57.5 11.7 7.8 141 75.6 7.7 J 32.1 1280 550

2430 J 1880 1800 1730 1380 J 1200 1850 1760 2050 J 1240 2320

150 J 127 135 143 92.5 J 66 180 138 157 J 132 207

0.05 UJ 0.11 UJ 0.1 UJ 0.09 UJ 0.07 UJ 0.036 J 0.09 UJ 0.09 UJ 0.07 UJ 0.08 UJ 0.05 UJ

9 10.4 9.25 8.1 6.6 5.5 J 9.2 8.8 6.6 5.9 14.6

384 401 372 344 314 170 U 292 321 237 283 602

0.61 J 0.68 J 0.415 J 0.3 U 0.37 U 2.6 J 0.33 J 0.32 U 0.82 J 0.32 U 0.52 J

0.26 UJ 0.26 UJ 0.255 UJ 0.25 UJ 0.31 U 0.14 R 0.25 UJ 0.27 UJ 0.24 UJ 0.27 UJ 0.23 UJ

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SODIUM NC

METALS CONTINUED (MG/KG)

THALLIUM 8

VANADIUM 600

ZINC 2500

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE 100

EPH MADEP (UG/KG)

C11-C22 AROMATICS 1000000

C11-C22 AROMATICS (WEIGHTED 1.0) 1000000

C11-C22 AROMATICS-UNADJ 1000000

C19-C36 ALIPHATICS 3000000

C19-C36 ALIPHATICS (WEIGHTED 0.005) 3000000

C9-C18 ALIPHATICS 1000000

C9-C18 ALIPHATICS (WEIGHTED 0.05) 1000000

EXTRACTABLE PETROLEUM HYDROCARBONS NC

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD NC

1,2,3,4,6,7,8,9-OCDF NC

1,2,3,4,6,7,8-HPCDD NC

1,2,3,4,6,7,8-HPCDF NC

1,2,3,4,7,8,9-HPCDF NC

1,2,3,4,7,8-HXCDD NC

1,2,3,4,7,8-HXCDF NC

1,2,3,6,7,8-HXCDD NC

1,2,3,6,7,8-HXCDF NC

1,2,3,7,8,9-HXCDD NC

1,2,3,7,8,9-HXCDF NC

1,2,3,7,8-PECDD NC

1,2,3,7,8-PECDF NC

2,3,4,6,7,8-HXCDF NC

2,3,4,7,8-PECDF NC

2,3,7,8-TCDD 20

2,3,7,8-TCDF NC

TEQ 20

TEQ HALFND 20

TOTAL HPCDD NC

TOTAL HPCDF NC

TOTAL HXCDD NC

TOTAL HXCDF NC

TOTAL PECDD NC

TOTAL PECDF NC

EU37 EU37 EU37 EU38 EU38EU37 EU37 EU37 EU39EU38 EU38 EU39 EU39 EU39

SB06-008 SB06-009 SB06-351 IOA-SS-EU38 SB06-006MW06-013 SB06-008 SB06-008 SS06-020SB06-007 SB06-012 IOA-SS-EU39 SB06-004 SB06-005

SB06008-NSO-
120898-0-AVG

SB06009-NSO-
120898-0

SB06-351-NSO-
072503

IOA-SS-EU38-
0002

SB06006-NSO-
120898-0

MW06013-NSO-
112498-0

SB06008-NSO-
120898-0

SB06008-NSO-
120898-0-D

SS06-020-NSO-
102798

SB06007-NSO-
120898-0

SB06012-NSO-
120998-0

IOA-SS-EU39-
0002

SB06004-NSO-
120898-0

SB06005-NSO-
120898-0

SO SO SO SO SOSO SO SO SOSO SO SO SO SO

AVG NORMAL NORMAL NORMAL NORMALNORMAL ORIG DUP ORIGNORMAL NORMAL NORMAL NORMAL NORMAL

19981208 19981208 20030725 20110809 1998120819981124 19981208 19981208 1998102719981208 19981209 20110809 19981208 19981208

SS SS SS SS SSSS SS SS SSSS SS SS SS SS

0 0 0 0 00 0 0 00 0 0 0 0

1 1 1 2 11 1 1 11 1 2 1 1

73.9 92.2 77.8 63.3 53.1 U 73 U 54 50.2 U 53.5 41.7 U 235

0.32 U 0.32 U 0.315 U 0.31 U 0.37 U 0.72 UJ 0.3 U 0.33 U 0.29 U 0.33 U 0.28 U

14.9 J 34.2 29.9 25.6 13.9 J 12 27.9 24.1 16.6 J 16.1 45.2

35.5 J 42.6 37.6 32.6 33.9 21 46.2 41.3 28 J 55.6 150

0.21 U 0.22 U 0.22 U 0.22 U 0.22 1.2 U 0.21 U 0.22 U 0.23 U 0.23 U 0.22 U

20000 U 25000 J 23500 J 22000 J 23000 J 60000 J 34000 J 18000 U 23000 UJ 43000 J

15000 33000 33000 33000 42000 14000 26000 6600 U 43000 16000

8100 J 28000 J 32500 J 37000 J 9700 J 9000 J 8900 J 8200 J 8000 J 9800 J

34000 U 86000 J 89000 J 92000 J 74000 J 83000 J 69000 J 31000 U 74000 J 69000 J

1900 50.2 203

47 0.986 U 24

220 1.04 J 21.2

40 0.404 J 17.5

2 U 0.986 U 0.952 J

2.4 U 0.493 U 0.408 J

4.1 J 0.247 U 3.92

9 0.493 U 1.3 J

2.8 U 0.247 U 4.06

4.1 J 0.493 U 0.937 J

0.8 U 0.986 U 1.09 J

0.67 U 0.247 U 0.534 J

1.1 U 0.493 U 0.87 J

2.1 U 0.247 U 8.9

3.2 J 0.142 J 14.6

0.32 U 0.197 U 1.68

7.1 0.194 UJ 1.15 UJ

6.57 0.0721 J 9.15 J

7.5 0.477 J 9.2 J

440 2.54 J 46.2

96 0.563 J 32.3 J

59 0.493 U 11.7

56 0.431 J 92.9

2.3 U 0.247 U 7.16 J

26 0.664 J 124 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

TOTAL TCDD NC

TOTAL TCDF NC

EU37 EU37 EU37 EU38 EU38EU37 EU37 EU37 EU39EU38 EU38 EU39 EU39 EU39

SB06-008 SB06-009 SB06-351 IOA-SS-EU38 SB06-006MW06-013 SB06-008 SB06-008 SS06-020SB06-007 SB06-012 IOA-SS-EU39 SB06-004 SB06-005

SB06008-NSO-
120898-0-AVG

SB06009-NSO-
120898-0

SB06-351-NSO-
072503

IOA-SS-EU38-
0002

SB06006-NSO-
120898-0

MW06013-NSO-
112498-0

SB06008-NSO-
120898-0

SB06008-NSO-
120898-0-D

SS06-020-NSO-
102798

SB06007-NSO-
120898-0

SB06012-NSO-
120998-0

IOA-SS-EU39-
0002

SB06004-NSO-
120898-0

SB06005-NSO-
120898-0

SO SO SO SO SOSO SO SO SOSO SO SO SO SO

AVG NORMAL NORMAL NORMAL NORMALNORMAL ORIG DUP ORIGNORMAL NORMAL NORMAL NORMAL NORMAL

19981208 19981208 20030725 20110809 1998120819981124 19981208 19981208 1998102719981208 19981209 20110809 19981208 19981208

SS SS SS SS SSSS SS SS SSSS SS SS SS SS

0 0 0 0 00 0 0 00 0 0 0 0

1 1 1 2 11 1 1 11 1 2 1 1

0.32 U 0.197 U 4.52 J

77 0.922 J 39 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

2-BUTANONE 4000

ACETONE 6000

BENZENE 2000

ETHYLBENZENE 40000

M+P-XYLENES 400000 (2)

TOLUENE 30000

TOTAL XYLENES 400000 (2)

VPH MADEP (UG/KG)

C5-C8 ALIPHATICS 100000

C5-C8 ALIPHATICS (WEIGHTED 0.5) 100000

C5-C8 ALIPHATICS-UNADJ 100000

C9-C10 AROMATICS 100000

C9-C12 ALIPHATICS 1000000

C9-C12 ALIPHATICS (WEIGHTED 0.05) 1000000

O-XYLENE 400000 (2)

TOTAL XYLENES 400000 (2)

VOLATILE PETROLEUM HYDROCARBONS NC

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 700

ACENAPHTHENE 4000

ACENAPHTHYLENE 1000

ANTHRACENE 1000000

BAP EQUIVALENT-HALFND 2000

BAP EQUIVALENT-POS 2000

BENZO(A)ANTHRACENE 7000

BENZO(A)PYRENE 2000

BENZO(B)FLUORANTHENE 7000

BENZO(G,H,I)PERYLENE 1000000

BENZO(K)FLUORANTHENE 70000

BIS(2-ETHYLHEXYL)PHTHALATE 200000

BUTYL BENZYL PHTHALATE NC

CARBAZOLE NC

CHRYSENE 70000

DIBENZO(A,H)ANTHRACENE 700

DIBENZOFURAN NC

DI-N-BUTYL PHTHALATE NC

FLUORANTHENE 1000000

FLUORENE 1000000

INDENO(1,2,3-CD)PYRENE 7000

NAPHTHALENE 4000

PHENANTHRENE 10000

MCP S-1/GW-1 

Standards(1)

210 J 18 UJ 20 UJ 17 UJ 19 UJ 55 J 18 UJ 18 UJ 18 UJ 19 UJ 19 UJ 19 UJ

1400 J 10 J 20 UJ 17 UJ 19 UJ 110 UJ 18 UJ 18 UJ 18 UJ 19 UJ 19 UJ 19 UJ

59 J 18 UJ 8 J 38 J 19 UJ 110 J 18 UJ 18 UJ 18 UJ 19 UJ 19 UJ 19 UJ

2200 J 24 J 10 J 38 J 9 J 190 J 8 J 8 J 8 J 19 UJ 19 UJ 19 UJ

7970 J 85.4 J 69.3 J 129 J 81 J 469 J 63.6 J 65.2 J 66.8 J 19 UJ 32.2 J 19 UJ

7970 J 65.1 J 47.3 J 112 J 60.1 J 354 J 43.8 J 45.4 J 47 J 19 UJ 2.21 J 19 UJ

6300 J 67 J 38 J 85 J 34 J 290 J 33 J 32 J 31 J 19 UJ 10 J 19 UJ

5600 J 50 J 37 J 81 J 47 J 260 J 35 J 36.5 J 38 J 19 UJ 19 UJ 19 UJ

7400 J 80 J 62 J 160 J 93 J 620 J 53 J 54.5 J 56 J 19 UJ 12 J 19 UJ

2500 J 20 J 23 J 51 J 26 J 200 J 22 J 23 J 24 J 19 UJ 19 UJ 19 UJ

3200 J 32 J 26 J 67 J 33 J 210 J 20 J 22 J 24 J 19 UJ 19 UJ 19 UJ

6500 J 73 J 49 J 110 J 69 J 400 J 38 J 41 J 44 J 19 UJ 7 J 19 UJ

700 J 37 UJ 40 UJ 35 UJ 38 UJ 210 UJ 36 UJ 36 UJ 36 UJ 38 UJ 37 UJ 37 UJ

10000 J 160 J 81 J 200 J 100 J 570 J 68 J 63 J 58 J 19 UJ 14 J 19 UJ

1200 J 18 UJ 20 UJ 10 J 19 UJ 110 UJ 18 UJ 18 UJ 18 UJ 19 UJ 19 UJ 19 UJ

2600 J 37 UJ 40 UJ 55 J 38 UJ 210 UJ 36 UJ 36 UJ 36 UJ 38 UJ 37 UJ 37 UJ

700 J 18 UJ 20 UJ 17 UJ 19 UJ 110 UJ 18 UJ 18 UJ 18 UJ 19 UJ 19 UJ 19 UJ

8500 J 91 J 35 J 98 J 64 J 320 J 29 J 26 J 23 J 19 UJ 19 UJ 19 UJ

EU46EU46 EU47 EU48 EU49EU42 EU43 EU44 EU45 EU46EU39EU39 EU40 EU41

IOA-SS-EU46IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44 IOA-SS-EU45 IOA-SS-EU46SS06-020SS06-020 IOA-SS-EU40 IOA-SS-EU41

IOA-SS-EU46-
0002-D

IOA-SS-EU46-
0002-AVG

IOA-SS-EU47-
0002

IOA-SS-EU48-
0002

IOA-SS-EU49-
0002

IOA-SS-EU42-
0002

IOA-SS-EU43-
0002

IOA-SS-EU44-
0002

IOA-SS-EU45-
0002

IOA-SS-EU46-
0002

SS06-020-NSO-
102798-D

SS06-020-NSO-
102798-AVG

IOA-SS-EU40-
0002

IOA-SS-EU41-
0002

SOSO SO SO SOSO SO SO SO SOSOSO SO SO

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIGDUPAVG NORMAL NORMAL

2011081020110810 20110810 20110810 2011081020110810 20110810 20110810 20110810 201108101998102719981027 20110810 20110810

SSSS SS SS SSSS SS SS SS SSSSSS SS SS

00 0 0 00 0 0 0 000 0 0

22 2 2 22 2 2 2 211 2 2

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SEMIVOLATILES (CONTINUED) (UG/KG)

PHENOL 1000

PYRENE 1000000

TOTAL PAHS NC

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 4000

4,4'-DDE 3000

4,4'-DDT 3000

ALDRIN 40

ALPHA-CHLORDANE 700 (3)

AROCLOR-1260 2000 (4)

DIELDRIN 50

ENDOSULFAN II 500 (5)

ENDOSULFAN SULFATE 500 (5)

ENDRIN 8000

ENDRIN ALDEHYDE 8000 (6)

ENDRIN KETONE 8000 (6)

GAMMA-CHLORDANE 700 (3)

HEPTACHLOR 200

HEPTACHLOR EPOXIDE 90

METHOXYCHLOR 200000

TOTAL AROCLOR 2000 (4)

METALS (MG/KG)

ALUMINUM NC

ANTIMONY 20

ARSENIC 20

BARIUM 1000

BERYLLIUM 100

CADMIUM 2

CALCIUM NC

CHROMIUM 30 (7)

COBALT NC

COPPER NC

IRON NC

LEAD 300

MAGNESIUM NC

MANGANESE NC

MERCURY 20

NICKEL 20

POTASSIUM NC

SELENIUM 400

SILVER 100

EU46EU46 EU47 EU48 EU49EU42 EU43 EU44 EU45 EU46EU39EU39 EU40 EU41

IOA-SS-EU46IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44 IOA-SS-EU45 IOA-SS-EU46SS06-020SS06-020 IOA-SS-EU40 IOA-SS-EU41

IOA-SS-EU46-
0002-D

IOA-SS-EU46-
0002-AVG

IOA-SS-EU47-
0002

IOA-SS-EU48-
0002

IOA-SS-EU49-
0002

IOA-SS-EU42-
0002

IOA-SS-EU43-
0002

IOA-SS-EU44-
0002

IOA-SS-EU45-
0002

IOA-SS-EU46-
0002

SS06-020-NSO-
102798-D

SS06-020-NSO-
102798-AVG

IOA-SS-EU40-
0002

IOA-SS-EU41-
0002

SOSO SO SO SOSO SO SO SO SOSOSO SO SO

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIGDUPAVG NORMAL NORMAL

2011081020110810 20110810 20110810 2011081020110810 20110810 20110810 20110810 201108101998102719981027 20110810 20110810

SSSS SS SS SSSS SS SS SS SSSSSS SS SS

00 0 0 00 0 0 0 000 0 0

22 2 2 22 2 2 2 211 2 2

11000 J 140 J 69 J 160 J 98 J 610 J 59 J 58 J 57 J 19 UJ 15 J 19 UJ

70100 J 747 J 438 J 1150 J 573 J 3840 J 365 J 364 J 363 J 21.2 UJ 58 J 21.1 UJ

46 7.4 U 8 U 710 7.6 U 61 5 J 4.28 J 7.1 U 7.6 U 8 J 7.4 U

46 7.4 U 8 U 710 7.6 U 61 5 J 4.28 J 7.1 U 7.6 U 8 J 7.4 U

10000 9200 11000 7600 6800 8000 10000 10000 10000 7900 8500 6400

0.35 0.07 U 0.12 U 0.21 0.24 U 0.55 0.16 U 0.16 U 0.16 U 0.07 U 0.11 U 0.12 U

5.3 0.75 2.3 2.1 1.7 7.2 1.4 1.35 1.3 1.3 3.4 36

39 15 21 22 19 35 17 16.5 16 11 21 26

0.4 0.27 U 0.39 J 0.43 0.58 0.36 0.53 0.405 J 0.28 J 0.27 J 0.45 0.56

0.42 0.1 U 0.21 0.36 0.34 0.58 0.25 0.235 0.22 0.18 0.19 0.2

1400 J 750 J 610 1400 1000 1000 830 865 900 1700 1400 1200

15 10 9.3 11 7.9 14 11 10.3 9.6 16 9.9 7.9

3.5 2.6 3.7 4 4.9 3.8 3.1 2.9 2.7 6.3 5.2 4

15 3.4 6.9 J 10 J 11 J 25 J 5.7 J 5.25 J 4.8 J 7.9 J 8.7 J 6 J

16000 11000 19000 16000 14000 14000 13000 12000 11000 11000 20000 45000

503 456 100 J 7.1 J 16 35 20 320 33 28.5 24 10 8.1 16

1900 J 2000 J 2000 2200 2400 1900 2100 2000 1900 4900 2800 1700

210 J 130 J 240 J 310 J 390 J 220 J 160 J 145 J 130 J 220 J 310 J 280 J

0.15 0.011 J 0.017 J 0.012 J 0.007 J 0.06 0.044 0.038 0.032 0.002 J 0.001 J 0.002 J

9.2 6.5 7.2 7.7 8.8 8.9 7.6 7.35 7.1 14 9.3 6.1

290 320 380 J 620 J 400 J 340 J 320 J 315 J 310 J 300 J 420 J 330 J

0.96 0.6 J 0.42 J 0.31 J 0.3 J 0.38 J 0.38 J 0.34 J 0.3 J 0.59 U 0.6 U 0.64 U

0.39 0.078 U 0.095 J 0.079 U 0.08 U 0.076 J 0.094 U 0.096 U 0.098 U 0.091 U 0.077 U 0.075 U

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11



TABLE E.2
POSITIVE DETECTIONS IN SURFACE SOIL COMPARED TO MCP CRITERIA

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH
WEYMOUTH, MASSACHUSETTS

PAGE 39 OF 40

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

SODIUM NC

METALS CONTINUED (MG/KG)

THALLIUM 8

VANADIUM 600

ZINC 2500

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE 100

EPH MADEP (UG/KG)

C11-C22 AROMATICS 1000000

C11-C22 AROMATICS (WEIGHTED 1.0) 1000000

C11-C22 AROMATICS-UNADJ 1000000

C19-C36 ALIPHATICS 3000000

C19-C36 ALIPHATICS (WEIGHTED 0.005) 3000000

C9-C18 ALIPHATICS 1000000

C9-C18 ALIPHATICS (WEIGHTED 0.05) 1000000

EXTRACTABLE PETROLEUM HYDROCARBONS NC

DIOXINS/FURANS (NG/KG)

1,2,3,4,6,7,8,9-OCDD NC

1,2,3,4,6,7,8,9-OCDF NC

1,2,3,4,6,7,8-HPCDD NC

1,2,3,4,6,7,8-HPCDF NC

1,2,3,4,7,8,9-HPCDF NC

1,2,3,4,7,8-HXCDD NC

1,2,3,4,7,8-HXCDF NC

1,2,3,6,7,8-HXCDD NC

1,2,3,6,7,8-HXCDF NC

1,2,3,7,8,9-HXCDD NC

1,2,3,7,8,9-HXCDF NC

1,2,3,7,8-PECDD NC

1,2,3,7,8-PECDF NC

2,3,4,6,7,8-HXCDF NC

2,3,4,7,8-PECDF NC

2,3,7,8-TCDD 20

2,3,7,8-TCDF NC

TEQ 20

TEQ HALFND 20

TOTAL HPCDD NC

TOTAL HPCDF NC

TOTAL HXCDD NC

TOTAL HXCDF NC

TOTAL PECDD NC

TOTAL PECDF NC

EU46EU46 EU47 EU48 EU49EU42 EU43 EU44 EU45 EU46EU39EU39 EU40 EU41

IOA-SS-EU46IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44 IOA-SS-EU45 IOA-SS-EU46SS06-020SS06-020 IOA-SS-EU40 IOA-SS-EU41

IOA-SS-EU46-
0002-D

IOA-SS-EU46-
0002-AVG

IOA-SS-EU47-
0002

IOA-SS-EU48-
0002

IOA-SS-EU49-
0002

IOA-SS-EU42-
0002

IOA-SS-EU43-
0002

IOA-SS-EU44-
0002

IOA-SS-EU45-
0002

IOA-SS-EU46-
0002

SS06-020-NSO-
102798-D

SS06-020-NSO-
102798-AVG

IOA-SS-EU40-
0002

IOA-SS-EU41-
0002

SOSO SO SO SOSO SO SO SO SOSOSO SO SO

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIGDUPAVG NORMAL NORMAL

2011081020110810 20110810 20110810 2011081020110810 20110810 20110810 20110810 201108101998102719981027 20110810 20110810

SSSS SS SS SSSS SS SS SS SSSSSS SS SS

00 0 0 00 0 0 0 000 0 0

22 2 2 22 2 2 2 211 2 2

58 J 51 J 45 J 77 58 J 43 J 45 J 52 J 59 J 85 80 J 120

0.083 U 0.075 U 0.1 U 0.066 U 0.077 U 0.092 U 0.077 U 0.0755 U 0.074 U 0.079 U 0.081 U 0.085 U

25 16 20 21 15 25 17 16.5 16 17 15 18

78 23 38 44 58 81 40 38.5 37 40 36 29

4610 768 700 633

20.3 6.39 6.16 5.94

270 31 26.6 22.2

30.6 3.96 3.63 3.3

2.27 J 0.99 U 0.989 U 0.988 U

2.23 J 0.349 J 0.278 J 0.206 J

4.46 0.744 J 0.726 J 0.709 J

5.83 0.814 J 0.67 J 0.525 J

3.71 1.06 J 0.903 J 0.746 J

4.18 0.791 J 0.596 J 0.4 J

0.918 J 0.366 J 0.43 J 0.988 U

4.1 J 0.318 J 0.221 J 0.247 U

1.53 J 0.353 J 0.3 J 0.494 U

7.59 2.31 J 2 J 1.69 J

10.6 3.58 2.89 J 2.2 J

0.277 U 0.492 J 0.296 J 0.198 U

4.15 0.428 UJ 0.446 UJ 0.464 UJ

15.1 J 3.12 J 2.32 J 1.53 J

15.2 J 3.15 J 2.5 J 1.84 J

827 73.2 62.2 51.2

77.4 9.82 8.99 8.16

67.4 7.67 J 5.8 J 3.92 J

88.3 J 24 J 20 J 15.9 J

15.4 2.77 J 1.66 J 0.54 J

104 J 34.1 J 28.2 J 22.4

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11
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OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards(1)

TOTAL TCDD NC

TOTAL TCDF NC

EU46EU46 EU47 EU48 EU49EU42 EU43 EU44 EU45 EU46EU39EU39 EU40 EU41

IOA-SS-EU46IOA-SS-EU46 IOA-SS-EU47 IOA-SS-EU48 IOA-SS-EU49IOA-SS-EU42 IOA-SS-EU43 IOA-SS-EU44 IOA-SS-EU45 IOA-SS-EU46SS06-020SS06-020 IOA-SS-EU40 IOA-SS-EU41

IOA-SS-EU46-
0002-D

IOA-SS-EU46-
0002-AVG

IOA-SS-EU47-
0002

IOA-SS-EU48-
0002

IOA-SS-EU49-
0002

IOA-SS-EU42-
0002

IOA-SS-EU43-
0002

IOA-SS-EU44-
0002

IOA-SS-EU45-
0002

IOA-SS-EU46-
0002

SS06-020-NSO-
102798-D

SS06-020-NSO-
102798-AVG

IOA-SS-EU40-
0002

IOA-SS-EU41-
0002

SOSO SO SO SOSO SO SO SO SOSOSO SO SO

DUPAVG NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIGDUPAVG NORMAL NORMAL

2011081020110810 20110810 20110810 2011081020110810 20110810 20110810 20110810 201108101998102719981027 20110810 20110810

SSSS SS SS SSSS SS SS SS SSSSSS SS SS

00 0 0 00 0 0 0 000 0 0

22 2 2 22 2 2 2 211 2 2

0.885 J 0.901 J 0.5 J 0.198 U

33.4 J 8.15 J 7.02 J 5.88 J

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11



TABLE E.2
POSITIVE DETECTIONS IN SURFACE SOIL COMPARED TO MCP CRITERIA

INDUSTRIAL OPERATIONS AREA
NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS
PAGE 1 OF 1

Footnotes:

1 - MassDEP MCP Method 1: Soil Category S-1 Standards.  S-1 (Soil) & GW-1 (Groundwater).  310 CMR 40.0000, 12/14/2007.

2 - The value is for xylenes.

3 - The value is for chlordane.

4 - The value is for polchlorinated biphenyls.

5 - The value for endosulfan is used as a surrogate for endosulfan II.

6 - The value for endrin is used as a surrogate for endrin aldehyde and endrin ketone.

7 - The value is for hexavalent chromium.

Shaded sample results indicate that the detected concentrations exceed the screening criterion.

U ‐ NOT DETECTED; J ‐ QUANTITATION APPROXIMATE; R ‐ REJECTED CTO WE11



TABLE E.3

POSITIVE DETECTIONS IN SUBSURFACE SOIL COMPARED TO MCP CRITERIA

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 1 of 2

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE 30000 0.41 U 0.36 U 0.39 U 4 J 0.48 U 0.445 U 0.41 U

1,1-DICHLOROETHANE 400 0.41 U 0.36 U 0.39 U 3 J 0.48 U 0.445 U 0.41 U

TRICHLOROETHENE 300 0.41 U 0.36 U 0.39 U 7 J 0.48 U 0.445 U 0.41 U

SEMIVOLATILES (UG/KG)

2-METHYLNAPHTHALENE 700 19 J 17 UJ 17 UJ 33 J 7 J 7.75 J 17 UJ 19 UJ 20 UJ 18 UJ 19 UJ

ACENAPHTHENE 4000 73 J 17 UJ 17 UJ 19 J 17 UJ 17 UJ 17 UJ 19 UJ 20 UJ 18 UJ 19 UJ

ACENAPHTHYLENE 1000 55 J 17 UJ 17 UJ 17 UJ 15 J 13 J 11 J 19 UJ 20 UJ 18 UJ 19 UJ

ANTHRACENE 1000000 150 J 17 UJ 17 UJ 41 J 39 J 34 J 29 J 19 UJ 20 UJ 18 UJ 19 UJ

BAP EQUIVALENT-HALFND 2000 584 J 30.6 J 17 UJ 244 J 152 J 136 J 121 J 19 UJ 20 UJ 18 UJ 19 UJ

BAP EQUIVALENT-POS 2000 584 J 11.8 J 17 UJ 231 J 135 J 120 J 104 J 19 UJ 20 UJ 18 UJ 19 UJ

BENZO(A)ANTHRACENE 7000 520 J 15 J 17 UJ 220 J 140 J 125 J 110 J 19 UJ 20 UJ 18 UJ 19 UJ

BENZO(A)PYRENE 2000 380 J 9 J 17 UJ 170 J 98 J 86.5 J 75 J 19 UJ 20 UJ 18 UJ 19 UJ

BENZO(B)FLUORANTHENE 7000 650 J 13 J 17 UJ 290 J 170 J 150 J 130 J 19 UJ 20 UJ 18 UJ 19 UJ

BENZO(G,H,I)PERYLENE 1000000 230 J 17 UJ 17 UJ 92 J 60 J 53.5 J 47 J 19 UJ 20 UJ 18 UJ 19 UJ

BENZO(K)FLUORANTHENE 70000 250 J 10 UJ 17 UJ 100 J 78 J 65 J 52 J 19 UJ 20 UJ 18 UJ 19 UJ

CHRYSENE 70000 550 J 13 J 17 UJ 240 J 140 J 120 J 100 J 19 UJ 20 UJ 18 UJ 19 UJ

DIBENZO(A,H)ANTHRACENE 700 64 J 34 UJ 34 UJ 26 UJ 35 UJ 35 UJ 35 UJ 37 UJ 40 UJ 36 UJ 37 UJ

FLUORANTHENE 1000000 870 J 24 J 17 UJ 340 J 240 J 220 J 200 J 19 UJ 20 UJ 18 UJ 19 UJ

FLUORENE 1000000 89 J 17 UJ 17 UJ 17 J 16 J 13.5 J 11 J 19 UJ 20 UJ 18 UJ 19 UJ

INDENO(1,2,3-CD)PYRENE 7000 200 J 34 UJ 34 UJ 86 J 49 J 44.5 J 40 J 37 UJ 40 UJ 36 UJ 37 UJ

NAPHTHALENE 4000 33 J 17 UJ 17 UJ 11 J 12 J 10.2 J 17 UJ 19 UJ 20 UJ 18 UJ 19 UJ

PHENANTHRENE 10000 610 J 11 J 17 UJ 190 J 150 J 135 J 120 J 19 UJ 20 UJ 18 UJ 19 UJ

PYRENE 1000000 910 J 20 J 17 UJ 370 J 210 J 185 J 160 J 19 UJ 20 UJ 18 UJ 19 UJ

TOTAL PAHS NC 5650 J 105 J 19 UJ 2220 J 1420 J 1250 J 1080 J 21.1 UJ 22.4 UJ 20.1 UJ 21.1 UJ

METALS (MG/KG)

ALUMINUM NC 7300 6800 7300 6700 7900 7450 7000 3600 4200 4600 4400

ANTIMONY 20 0.3 0.083 U 0.056 U 0.13 U 0.53 0.49 0.45 0.066 U 0.094 U 0.069 U 0.065 U

ARSENIC 20 1.9 1.7 1.7 2.3 1.5 1.5 1.5 0.22 J 0.18 J 0.57 0.13 J

BARIUM 1000 16 13 12 17 15 14.5 14 7.8 11 9.8 9.5

BERYLLIUM 100 0.37 0.4 0.54 0.52 0.38 0.4 0.42 0.17 U 0.26 J 0.27 0.26 U

CADMIUM 2 0.19 0.18 0.19 0.28 0.18 J 0.19 J 0.2 0.083 U 0.15 0.14 0.11 U

CALCIUM NC 1500 1000 1100 1700 1100 1100 1100 820 1300 1000 1100

CHROMIUM 30 (2) 10 11 9.7 8.9 9.2 8.25 7.3 4.7 6.3 6.2 5.5

MCP S-1/GW-1 

Standards
(1)

RIA82RIA33 RIA33 RIA33 RIA33 RIA33

IOA-SO-RIA82-

03A-0608

IOA-SO-RIA33-

SB02-0507

IOA-SO-RIA33-

SB04-0305

IOA-SO-RIA33-

SB08-0305

IOA-SO-RIA33-

SB10-0305

IOA-SO-RIA33-

SB14-0507

NORMALNORMAL NORMAL

RIA82

IOA-RIA33-

SB02

IOA-RIA33-

SB04

IOA-RIA33-

SB08

IOA-RIA33-

SB10

IOA-RIA33-

SB14

IOA-RIA33-

SB14

IOA-RIA33-

SB14

IOA-RIA82-

SB01A

IOA-RIA82-

SB02A

IOA-RIA82-

SB03A

IOA-RIA82-

SB04A

RIA33RIA33 RIA82 RIA82

IOA-SO-RIA82-

04A-0608

SO SO SO SO SO SOSO SO SO SO SO

IOA-SO-RIA33-

SB14-0507-D

IOA-SO-RIA33-

SB14-0507-AVG

IOA-SO-RIA82-

01A-0608

IOA-SO-RIA82-

02A-0608

NORMAL

20110815 20110815 20110815 20110815 20110815 2011081520110815 20110809 20110811 20110811 20110811

DUPAVG NORMAL NORMAL

SBSB SB SB SB SB SB SB SB

NORMAL NORMAL ORIG

SB

5 3 3 3 5 55 6 6 6 6

SB

7 5 5 5 7 877 8 8 8

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11



TABLE E.3

POSITIVE DETECTIONS IN SUBSURFACE SOIL COMPARED TO MCP CRITERIA

INDUSTRIAL OPERATIONS AREA

NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 2 of 2

OU

LOCATION ID

SAMPLE ID

MATRIX

SAMPLE CODE

SAMPLE DATE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MCP S-1/GW-1 

Standards
(1)

RIA82RIA33 RIA33 RIA33 RIA33 RIA33

IOA-SO-RIA82-

03A-0608

IOA-SO-RIA33-

SB02-0507

IOA-SO-RIA33-

SB04-0305

IOA-SO-RIA33-

SB08-0305

IOA-SO-RIA33-

SB10-0305

IOA-SO-RIA33-

SB14-0507

NORMALNORMAL NORMAL

RIA82

IOA-RIA33-

SB02

IOA-RIA33-

SB04

IOA-RIA33-

SB08

IOA-RIA33-

SB10

IOA-RIA33-

SB14

IOA-RIA33-

SB14

IOA-RIA33-

SB14

IOA-RIA82-

SB01A

IOA-RIA82-

SB02A

IOA-RIA82-

SB03A

IOA-RIA82-

SB04A

RIA33RIA33 RIA82 RIA82

IOA-SO-RIA82-

04A-0608

SO SO SO SO SO SOSO SO SO SO SO

IOA-SO-RIA33-

SB14-0507-D

IOA-SO-RIA33-

SB14-0507-AVG

IOA-SO-RIA82-

01A-0608

IOA-SO-RIA82-

02A-0608

NORMAL

20110815 20110815 20110815 20110815 20110815 2011081520110815 20110809 20110811 20110811 20110811

DUPAVG NORMAL NORMAL

SBSB SB SB SB SB SB SB SB

NORMAL NORMAL ORIG

SB

5 3 3 3 5 55 6 6 6 6

SB

7 5 5 5 7 877 8 8 8

COBALT NC 4.3 4.7 3.9 4.7 6.8 6.7 6.6 1.9 2.3 2.6 2.6

COPPER NC 9.6 9.7 9.4 12 9 8.65 8.3 3.6 4.6 6.1 6.5

IRON NC 13000 14000 18000 11000 14000 14000 14000 4900 6000 7100 6000

LEAD 300 20 6.6 6.5 16 8.1 7.8 7.5 2.6 3.6 3.5 3.5

MAGNESIUM NC 2100 2400 2300 2000 2400 2300 2200 1100 1300 1600 1400

MANGANESE NC 240 J 170 J 310 J 180 J 320 J 320 J 320 J 65 J 90 J 92 J 82 J

MERCURY 20 0.018 J 0.0022 J 0.002 J 0.012 J 0.0077 J 0.0081 J 0.0085 J 0.01 U 0.013 U 0.011 U 0.01 U

NICKEL 20 8.5 7.8 7.8 8.9 8.9 8 7.1 3.8 4.5 5.1 5

POTASSIUM NC 290 J 440 J 360 J 360 J 360 J 380 J 400 J 250 J 310 J 310 J 270 J

SODIUM NC 57 J 50 J 52 J 58 J 46 J 46.5 J 47 J 36 J 51 J 41 J 43 J

THALLIUM 8 0.087 U 0.087 U 0.074 U 0.09 J 0.09 U 0.082 U 0.074 U 0.083 U 0.074 U 0.065 U 0.091 U

VANADIUM 600 20 15 16 15 15 14.5 14 8.5 11 12 9.2

ZINC 2500 42 38 40 40 33 34.5 36 17 19 26 23

Notes:

1 - MassDEP MCP Method 1: Soil Category S-1 Standards.  S-1 (Soil) & GW-1 (Groundwater).  310 CMR 40.0000, 12/14/2007.

2 - The value is for hexavalent chromium.

Shaded sample results indicate that the detected concentrations exceed the screening criterion (no exceedances were noted for subsurface soil).

U - NOT DETECTED; J - QUANTITATION APPROXIMATE; R - REJECTED CTO WE11
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RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL

SITE NAME: FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
EXPOSURE POINT: INDUSTRIAL OPERATIONS AREA

EXPOSURE SCENARIO: ADULT RESIDENTS
MEDIA: SURFACE SOIL
DATE: MARCH 15, 2013

THIS SPREADSHEET CALCULATES SCREENING LEVELS FOR EXPOSURES TO SOIL
VIA INCIDENTAL INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

Carcinogens TCR
Intakeoral x CSForal + Intakederm x CSFderm + ECair x IUR

Mutagenic TCR
Intakeages 6-16 x ADAFages 6-16 + Intakeages > 16 x ADAFages > 16

Noncarcinogens

IR x EF x ED x FI x CF
BW x AT

SA x AF x ABS x EF x ED x CF
BW x AT

ET x EF x ED x [1/PEF + 1/VF]
AT x 24 hours/day

INPUT ASSUMPTIONS:
Adult Adult

Ages 6 - 16 Ages > 16
General TCR = : 1E-06 Target Cancer Risk

THI = : 1 Target Hazard Index
EF = : 350 350 Exposure Frequency (days/year)
ED  =: 10 14 Exposure Duration (years)
BW = : 70 70 Body Weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
ATn = : 3,650 5,110 Averaging time for noncarcinogenic exposures (days)
CF = : 1.0E-06 Conversion Factor (kg/mg)

ADAF = : Chemical Specific Age Dependent Adjustment Factor
Incidental Ingestion IR = : 100 100 Soil Ingestion Rate (mg/day)

FI = : 1 1 Fraction from contaminated source (unitless)
Dermal Contact SA = : 5,700 5,700 Skin surface available for contact (cm2/day)

AFc = : 0.07 0.07 Soil to skin adherence factor (mg/cm2)
ABS = : Chemical Specific Absorption factor (unitless)

Inhalation ETc = : 24 24 Exposure time (hours/day)
PEF = : 1.10E+10 Particulate emission factor (m3/kg)

VF = : Chemical Specific Volatilization factor (m3/kg)

Cancer Slope Factor Reference Dose ADAF
CHEMICAL ABS Oral Dermal Inhalation Oral Dermal Inhalation

(mg/kg/day)-1 (mg/kg/day)-1 (ug/m3)-1 (mg/kg/day) (mg/kg/day) (mg/m3)
Benzo(a)anthracene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA 3 1
Benzo(a)pyrene 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA 3 1
Benzo(b)fluoranthene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA 3 1
Benzo(k)fluoranthene 0.13 7.3E-02 7.3E-02 1.1E-04 NA NA NA 3 1
Dibenzo(a,h)anthracene 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA 3 1
Indeno(1,2,3-cd)pyrene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA 3 1
Aroclor-1260 0.14 2.0E+00 2.0E+00 5.7E-04 2.0E-05 2.0E-05 NA 1 1
Arsenic 0.03 1.5E+00 1.5E+00 4.3E-03 3.0E-04 3.0E-04 1.5E-05 1 1
Chromium VI 0 5.0E-01 2.0E+01 8.4E-02 3.0E-03 7.5E-05 1.0E-04 3 1

Carcinogenic Intake Factors Noncarcinogenic Intake Factors
CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation

(kg/kg/day) (kg/kg/day) (kg/m3) (kg/kg/day) (kg/kg/day) (kg/m3)
Benzo(a)anthracene 8.61E-07 4.47E-07 5.48E-11 1.37E-06 7.11E-07 8.72E-11
Benzo(a)pyrene 8.61E-07 4.47E-07 5.48E-11 1.37E-06 7.11E-07 8.72E-11
Benzo(b)fluoranthene 8.61E-07 4.47E-07 5.48E-11 1.37E-06 7.11E-07 8.72E-11
Benzo(k)fluoranthene 8.61E-07 4.47E-07 5.48E-11 1.37E-06 7.11E-07 8.72E-11
Dibenzo(a,h)anthracene 8.61E-07 4.47E-07 5.48E-11 1.37E-06 7.11E-07 8.72E-11
Indeno(1,2,3-cd)pyrene 8.61E-07 4.47E-07 5.48E-11 1.37E-06 7.11E-07 8.72E-11
Aroclor-1260 4.70E-07 2.62E-07 2.99E-11 1.37E-06 7.65E-07 8.72E-11
Arsenic 4.70E-07 5.62E-08 2.99E-11 1.37E-06 1.64E-07 8.72E-11
Chromium VI 8.61E-07 0.00E+00 5.48E-11 1.37E-06 0.00E+00 8.72E-11

Soil Concentration
CHEMICAL Carcinogenic Noncarcinogenic

(mg/kg) (mg/kg)
Benzo(a)anthracene 1.0 NA
Benzo(a)pyrene 0.10 NA
Benzo(b)fluoranthene 1.0 NA
Benzo(k)fluoranthene 10 NA
Dibenzo(a,h)anthracene 0.10 NA
Indeno(1,2,3-cd)pyrene 1.0 NA
Aroclor-1260 0.7 9.4
Arsenic 1.3 195
Chromium VI 2.3 2186

Ages >16

Intakeoral =

Intakederm =

ECair =

PRGsoil =

PRGsoil =

DefinitionParameter

Ages 6 - 16





























RfC

EC

RfD

Intake

RfD

Intake

THI
RBC

air

derm

derm

oral

oral

soil



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE TWO OF TWO

CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.

Relevant Equations:

Cair = Cs x (1/PEF + 1/VF)

Q/C x (3.14 x DA x T)1/2 x 10-4 m2/cm2 3600
2 x pb x DA 0.036 x (1-V) x (Um/Ut)

3 x F(x)

[(a10/3 x Di x H + w10/3 x Dw)/n2)]
pb x Kd + w + a x H

Csat = S/pb x (Kd x pb +w + H x a)

INPUT PARAMTERS
Parameter Value Definition
Q/C = : 73.95045 Inverse of mean conc. at center of source (g/m2-s per kg/m3).
T = : 9.5E+08 Exposure interval (seconds).
pb = : 1.5 Dry soil bulk density (g/cm3).
ps = : 2.65 soil particle density (g/cm3).
n = : 0.434 Total soil porosity (Lpore/Lsoil).

w = : 0.15 Water-filled soil porosity (Lpore/Lsoil).

a = : 0.284 Air-filled soil porosity (Lair/Lsoil).

Di = : Chemical specific Diffusivity in air (cm2/sec).
H' = : Chemical specific Dimensionless Henry's Law Constant.
Dw = : Chemical specific Diffusivity in water (cm2/sec).
DA = : Chemical specific Apparent diffusivity (cm2/sec).
Kd = : Chemical specific Soil-water partition coefficient (cm3/g).
Koc = : Chemical specific Soil organic carbon partition coefficient (cm3/g).
foc = : 0.006 Fraction organic carbon in soil (g/g).

Chemical Properties Intermediate Calculations
Chemical Volatile Koc Di Dw S H' Kd Da VF Csat

(cm3/g) (cm2/sec) (cm2/sec) (mg/L) (cm3/g) (cm2/sec) (m3/kg) (mg/kg)
Surface Soil
Benzo(a)anthracene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(a)pyrene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(b)fluoranthene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(k)fluoranthene N NA NA NA NA NA NA NA 1E+99 NA
Dibenzo(a,h)anthracene N NA NA NA NA NA NA NA 1E+99 NA
Indeno(1,2,3-cd)pyrene N NA NA NA NA NA NA NA 1E+99 NA
Aroclor-1260 N NA NA NA NA NA NA NA 1E+99 NA
Arsenic N NA NA NA NA NA NA NA 1E+99 NA
Chromium VI N NA NA NA NA NA NA NA 1E+99 NA

VF = PEF =

DA =



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE ONE OF TWO)

SITE NAME: FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
EXPOSURE POINT: INDUSTRIAL OPERATIONS AREA

EXPOSURE SCENARIO: CHILD RESIDENTS
MEDIA: SURFACE SOIL
DATE: MARCH 15, 2013

THIS SPREADSHEET CALCULATES SCREENING LEVELS FOR EXPOSURES TO SOIL
VIA INCIDENTAL INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

Carcinogens TCR
Intakeoral x CSForal + Intakederm x CSFderm + ECair x IUR

Mutagenic TCR
Intakeages 0-2 x ADAFages 0-2 + Intakeages 2-6 x ADAFages 2-6

Noncarcinogens

IR x EF x ED x FI x CF
BW x AT

SA x AF x ABS x EF x ED x CF
BW x AT

ET x EF x ED x [1/PEF + 1/VF]
AT x 24 hours/day

INPUT ASSUMPTIONS:
Child Child

Ages 0 - 2 Ages 2 - 6
General TCR = : 1E-06 Target Cancer Risk

THI = : 1 Target Hazard Index
EF = : 350 350 Exposure Frequency (days/year)
ED  =: 2 4 Exposure Duration (years)
BW = : 15 15 Body Weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
ATn = : 730 1,460 Averaging time for noncarcinogenic exposures (days)
CF = : 1.0E-06 Conversion Factor (kg/mg)

ADAF = : Chemical Specific Age Dependent Adjustment Factor
Incidental Ingestion IR = : 200 200 Soil Ingestion Rate (mg/day)

FI = : 1 1 Fraction from contaminated source (unitless)
Dermal Contact SA = : 2,800 2,800 Skin surface available for contact (cm2/day)

AFc = : 0.2 0.2 Soil to skin adherence factor (mg/cm2)
ABS = : Chemical Specific Absorption factor (unitless)

Inhalation ETc = : 24 24 Exposure time (hours/day)
PEF = : 1.10E+10 Particulate emission factor (m3/kg)

VF = : Chemical Specific Volatilization factor (m3/kg)

Cancer Slope Factor Reference Dose ADAF
CHEMICAL ABS Oral Dermal Inhalation Oral Dermal Inhalation

(mg/kg/day)-1 (mg/kg/day)-1 (ug/m3)-1 (mg/kg/day) (mg/kg/day) (mg/m3)
Benzo(a)anthracene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA 10 3
Benzo(a)pyrene 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA 10 3
Benzo(b)fluoranthene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA 10 3
Benzo(k)fluoranthene 0.13 7.3E-02 7.3E-02 1.1E-04 NA NA NA 10 3
Dibenzo(a,h)anthracene 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA 10 3
Indeno(1,2,3-cd)pyrene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA 10 3
Aroclor-1260 0.14 2.0E+00 2.0E+00 5.7E-04 2.0E-05 2.0E-05 NA 1 1
Heptachlor Epoxide 0.1 9.1E+00 9.1E+00 2.6E-03 1.3E-05 1.3E-05 NA 1 1
Arsenic 0.03 1.5E+00 1.5E+00 4.3E-03 3.0E-04 3.0E-04 1.5E-05 1 1
Chromium VI 0 5.0E-01 2.0E+01 8.4E-02 3.0E-03 7.5E-05 1.0E-04 10 3

Carcinogenic Intake Factors Noncarcinogenic Intake Factors
CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation

(kg/kg/day) (kg/kg/day) (kg/m3) (kg/kg/day) (kg/kg/day) (kg/m3)
Benzo(a)anthracene 5.84E-06 2.13E-06 3.99E-11 1.28E-05 4.65E-06 8.72E-11
Benzo(a)pyrene 5.84E-06 2.13E-06 3.99E-11 1.28E-05 4.65E-06 8.72E-11
Benzo(b)fluoranthene 5.84E-06 2.13E-06 3.99E-11 1.28E-05 4.65E-06 8.72E-11
Benzo(k)fluoranthene 5.84E-06 2.13E-06 3.99E-11 1.28E-05 4.65E-06 8.72E-11
Dibenzo(a,h)anthracene 5.84E-06 2.13E-06 3.99E-11 1.28E-05 4.65E-06 8.72E-11
Indeno(1,2,3-cd)pyrene 5.84E-06 2.13E-06 3.99E-11 1.28E-05 4.65E-06 8.72E-11
Aroclor-1260 1.10E-06 4.30E-07 7.47E-12 1.28E-05 5.01E-06 8.72E-11
Heptachlor Epoxide 1.10E-06 3.07E-07 7.47E-12 1.28E-05 3.58E-06 8.72E-11
Arsenic 1.10E-06 9.21E-08 7.47E-12 1.28E-05 1.07E-06 8.72E-11
Chromium VI 5.84E-06 0.00E+00 3.99E-11 1.28E-05 0.00E+00 8.72E-11

Soil Concentration
CHEMICAL Carcinogenic Noncarcinogenic

(mg/kg) (mg/kg)
Benzo(a)anthracene 0.17 NA
Benzo(a)pyrene 0.017 NA
Benzo(b)fluoranthene 0.17 NA
Benzo(k)fluoranthene 1.7 NA
Dibenzo(a,h)anthracene 0.017 NA
Indeno(1,2,3-cd)pyrene 0.17 NA
Aroclor-1260 0.33 1.1
Heptachlor Epoxide 0.078 0.79
Arsenic 0.56 22
Chromium VI 0.34 235

Ages 2 - 6

Intakeoral =

Intakederm =

ECair =

PRGsoil =

PRGsoil =

DefinitionParameter

Ages 0 - 2
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RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE TWO OF TWO

CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.

Relevant Equations:

Cair = Cs x (1/PEF + 1/VF)

Q/C x (3.14 x DA x T)1/2 x 10-4 m2/cm2 3600
2 x pb x DA 0.036 x (1-V) x (Um/Ut)

3 x F(x)

[(a10/3 x Di x H + w10/3 x Dw)/n2)]
pb x Kd + w + a x H

Csat = S/pb x (Kd x pb +w + H x a)

INPUT PARAMTERS
Parameter Value Definition
Q/C = : 73.95045 Inverse of mean conc. at center of source (g/m2-s per kg/m3).
T = : 9.5E+08 Exposure interval (seconds).
pb = : 1.5 Dry soil bulk density (g/cm3).
ps = : 2.65 soil particle density (g/cm3).
n = : 0.434 Total soil porosity (Lpore/Lsoil).

w = : 0.15 Water-filled soil porosity (Lpore/Lsoil).

a = : 0.284 Air-filled soil porosity (Lair/Lsoil).

Di = : Chemical specific Diffusivity in air (cm2/sec).
H' = : Chemical specific Dimensionless Henry's Law Constant.
Dw = : Chemical specific Diffusivity in water (cm2/sec).
DA = : Chemical specific Apparent diffusivity (cm2/sec).
Kd = : Chemical specific Soil-water partition coefficient (cm3/g).
Koc = : Chemical specific Soil organic carbon partition coefficient (cm3/g).
foc = : 0.006 Fraction organic carbon in soil (g/g).

Chemical Properties Intermediate Calculations
Chemical Volatile Koc Di Dw S H' Kd Da VF Csat

(cm3/g) (cm2/sec) (cm2/sec) (mg/L) (cm3/g) (cm2/sec) (m3/kg) (mg/kg)
Surface Soil
Benzo(a)anthracene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(a)pyrene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(b)fluoranthene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(k)fluoranthene N NA NA NA NA NA NA NA 1E+99 NA
Dibenzo(a,h)anthracene N NA NA NA NA NA NA NA 1E+99 NA
Indeno(1,2,3-cd)pyrene N NA NA NA NA NA NA NA 1E+99 NA
Aroclor-1260 N NA NA NA NA NA NA NA 1E+99 NA
Heptachlor Epoxide N NA NA NA NA NA NA NA 1E+99 NA
Arsenic N NA NA NA NA NA NA NA 1E+99 NA
Chromium VI N NA NA NA NA NA NA NA 1E+99 NA

VF = PEF =

DA =
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SITE NAME: FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
EXPOSURE POINT: INDUSTRIAL OPERATIONS SITE

EXPOSURE SCENARIO: HYPOTHETICAL LIFELONG RESIDENTS
MEDIA: SURFACE SOIL
DATE: MARCH 15, 2013

THIS SPREADSHEET CALCULATES SCREENING LEVELS FOR EXPOSURES TO SOIL
VIA INCIDENTAL INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

Carcinogens TCR
Intakeoral x CSForal + Intakederm x CSFderm + ECair x IUR

Mutagenic TCR
Intakeages 0-2 x ADAFages 0-2 + Intakeages 2-6 x ADAFages 2-6 + Intakeages 6-16 x ADAFages 6-16 + Intakeages > 16 x ADAFages >16

Noncarcinogens

IR x EF x ED x FI x CF
BW x AT

SA x AF x ABS x EF x ED x CF
BW x AT

ET x EF x ED x [1/PEF + 1/VF]
AT x 24 hours/day

INPUT ASSUMPTIONS:
Child Child Adult Adult Definition

Parameter Ages 0 - 2 Ages 2 - 6 Ages 6 - 16 Ages > 16
General TCR = : 1E-06 Target Cancer Risk

THI = : 1 Target Hazard Index
EF = : 350 350 350 350 Exposure Frequency (days/year)
ED = : 2 4 10 14 Exposure Duration (years)
BW = : 15 15 70 70 Body Weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
ATn = : 730 1,460 3,650 5,110 Averaging time for noncarcinogenic exposures (days)
CF = : 1.0E-06 Conversion Factor (kg/mg)

ADAF = : Chemical Specific Age Dependent Adjustment Factor
Incidental Ingestion IR = : 200 200 100 100 Soil Ingestion Rate (mg/day)

FI = : 1 1 1 1 Fraction from contaminated source (unitless)
Dermal Contact SA = : 2,800 2,800 5,700 5,700 Skin surface available for contact (cm2/day)

AFc = : 0.2 0.2 0.07 0.07 Soil to skin adherence factor (mg/cm2)
ABS = : Chemical Specific Absorption factor (unitless)

Inhalation ETc = : 24 24 24 24 Exposure time (hours/day)
PEF = : 1.10E+10 Particulate emission factor (m3/kg)

VF = : Chemical Specific Volatilization factor (m3/kg)

Cancer Slope Factor Reference Dose
CHEMICAL ABS Oral Dermal Inhalation Oral Dermal Inhalation

(mg/kg/day)-1 (mg/kg/day)-1 (ug/m3)-1 (mg/kg/day) (mg/kg/day) (mg/m3)
Benzo(a)anthracene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Benzo(a)pyrene 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA
Benzo(b)fluoranthene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Benzo(k)fluoranthene 0.13 7.3E-02 7.3E-02 1.1E-04 NA NA NA
Dibenzo(a,h)anthracene 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA
Indeno(1,2,3-cd)pyrene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Aroclor-1260 0.14 2.0E+00 2.0E+00 5.7E-04 2.0E-05 2.0E-05 NA
Heptachlor Epoxide 0.1 9.1E+00 9.1E+00 2.6E-03 1.3E-05 1.3E-05 NA
2,3,7,8-TCDD Equivalents 0.03 1.3E+05 1.3E+05 3.8E+01 7.0E-10 7.0E-10 4.0E-08
Arsenic 0.03 1.5E+00 1.5E+00 4.3E-03 3.0E-04 3.0E-04 1.5E-05
Chromium VI 0 5.0E-01 2.0E+01 8.4E-02 3.0E-03 7.5E-05 1.0E-04

Age Dependent Adjustment Factor
CHEMICAL Ages 0 - 2 Ages 2 - 6 Ages 6 - 16 Ages >16

Benzo(a)anthracene 10 3 3 1
Benzo(a)pyrene 10 3 3 1
Benzo(b)fluoranthene 10 3 3 1
Benzo(k)fluoranthene 10 3 3 1
Dibenzo(a,h)anthracene 10 3 3 1
Indeno(1,2,3-cd)pyrene 10 3 3 1
Aroclor-1260 1 1 1 1
Heptachlor Epoxide 1 1 1 1
2,3,7,8-TCDD Equivalents 1 1 1 1
Arsenic 1 1 1 1
Chromium VI 10 3 3 1

Intakeoral =

Intakederm =

ECair =

PRGsoil =

PRGsoil =
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RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE TWO OF THREE)

SITE NAME: FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
EXPOSURE POINT: INDUSTRIAL OPERATIONS SITE

EXPOSURE SCENARIO: HYPOTHETICAL LIFELONG RESIDENTS
MEDIA: SURFACE SOIL
DATE: MARCH 15, 2013

Carcinogenic Intake Factors Noncarcinogenic Intake Factors
CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation

(kg/kg/day) (kg/kg/day) (kg/m3) (kg/kg/day) (kg/kg/day) (kg/m3)
Benzo(a)anthracene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Benzo(a)pyrene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Benzo(b)fluoranthene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Benzo(k)fluoranthene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Dibenzo(a,h)anthracene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Indeno(1,2,3-cd)pyrene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Aroclor-1260 1.57E-06 6.92E-07 3.74E-11 1.28E-05 5.01E-06 8.72E-11
Heptachlor Epoxide 1.57E-06 4.94E-07 3.74E-11 1.28E-05 3.58E-06 8.72E-11
2,3,7,8-TCDD Equivalents 1.57E-06 1.48E-07 3.74E-11 1.28E-05 1.07E-06 8.72E-11
Arsenic 1.57E-06 1.48E-07 3.74E-11 1.28E-05 1.07E-06 8.72E-11
Chromium VI 6.71E-06 0.00E+00 9.46E-11 1.28E-05 0.00E+00 8.72E-11

Soil Concentration
CHEMICAL Carcinogenic Noncarcinogenic

(mg/kg) (mg/kg)(1)

Benzo(a)anthracene 0.15 NA
Benzo(a)pyrene 0.015 NA
Benzo(b)fluoranthene 0.15 NA
Benzo(k)fluoranthene 1.5 NA
Dibenzo(a,h)anthracene 0.015 NA
Indeno(1,2,3-cd)pyrene 0.15 NA
Aroclor-1260 0.22 1.1
Heptachlor Epoxide 0.053 0.79
2,3,7,8-TCDD Equivalents 0.0000045 0.000051
Arsenic 0.39 22
Chromium VI 0.30 235

1 - Noncarcinogenic concentration is based on the child resident.
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CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.

Relevant Equations:

Cair = Cs x (1/PEF + 1/VF)

Q/C x (3.14 x DA x T)1/2 x 10-4 m2/cm2 3600

2 x pb x DA 0.036 x (1-V) x (Um/Ut)
3 x F(x)

[(a10/3 x Di x H + w10/3 x Dw)/n2)]
pb x Kd + w + a x H

Csat = S/pb x (Kd x pb +w + H x a)

INPUT PARAMTERS
Parameter Value Definition

Q/C = : 73.95045 Inverse of mean conc. at center of source (g/m2-s per kg/m3).
T = : 9.5E+08 Exposure interval (seconds).

pb = : 1.5 Dry soil bulk density (g/cm3).

ps = : 2.65 soil particle density (g/cm3).

n = : 0.434 Total soil porosity (Lpore/Lsoil).

w = : 0.15 Water-filled soil porosity (L pore/Lsoil).

a = : 0.284 Air-filled soil porosity (L air/Lsoil).

Di = : Chemical specific Diffusivity in air (cm2/sec).
H' = : Chemical specific Dimensionless Henry's Law Constant.

Dw = : Chemical specific Diffusivity in water (cm2/sec).

DA = : Chemical specific Apparent diffusivity (cm2/sec).

Kd = : Chemical specific Soil-water partition coefficient (cm3/g).

Koc = : Chemical specific Soil organic carbon partition coefficient (cm3/g).
foc = : 0.006 Fraction organic carbon in soil (g/g).

Chemical Properties Intermediate Calculations
Chemical Volatile Koc Di Dw S H' Kd Da VF Csat

(cm3/g) (cm2/sec) (cm2/sec) (mg/L) (cm3/g) (cm2/sec) (m3/kg) (mg/kg)
Surface Soil
Benzo(a)anthracene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(a)pyrene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(b)fluoranthene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(k)fluoranthene N NA NA NA NA NA NA NA 1E+99 NA
Dibenzo(a,h)anthracene N NA NA NA NA NA NA NA 1E+99 NA
Indeno(1,2,3-cd)pyrene N NA NA NA NA NA NA NA 1E+99 NA
Aroclor-1260 N NA NA NA NA NA NA NA 1E+99 NA
Heptachlor Epoxide N NA NA NA NA NA NA NA 1E+99 NA
2,3,7,8-TCDD Equivalents N NA NA NA NA NA NA NA 1E+99 NA
Arsenic N NA NA NA NA NA NA NA 1E+99 NA
Chromium VI N NA NA NA NA NA NA NA 1E+99 NA

VF =

DA =

PEF =



PRELIMINARY REMEDIATION GOALS

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Receptor: Residents
USEPA Target Cancer Risk Level(2) Hazard Hazard 

Chemical RSL(1) 10-6 10-5 10-4 Index = 0.1 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)(2) (mg/kg)(2)

Soil
Benzo(a)anthracene 0.15 0.15 1.5 15 NA NA
Benzo(a)pyrene 0.015 0.015 0.15 1.5 NA NA
Benzo(b)fluoranthene 0.15 0.15 1.5 15 NA NA
Benzo(k)fluoranthene 1.5 1.5 15 150 NA NA
Chrysene(3) 15 NA(3) NA(3) NA(3) NA NA
Dibenzo(a,h)anthracene 0.015 0.015 0.15 1.5 NA NA
Indeno(1,2,3-cd)pyrene 0.15 0.15 1.5 15 NA NA
Aroclor-1260(4) 0.22 0.22 2.2 22 0.11 1.1
Heptachlor Epoxide 0.053 0.053 0.53 5.3 0.079 0.79
2,3,7,8-TCDD Equivalents 0.0000045 0.0000045 0.000045 0.00045 0.0000051 0.000051
Arsenic 0.39 0.39 3.9 39 2.2 22
Chromium(5) 0.29 0.30 3.0 30 23 230
Lead(6) 400 NA NA NA NA NA

1 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites,
     November, 2012 [Cancer benchmark value = 1E-06, Hazard index (HI) = 1.0].
     The RSL for residential soil is presented.
2 - Target cancer risk levels are based on lifelong residents. Target hazard indices are based on child residents. 
3 - Chrysene is not retained as a COC because it was not selected as a residential COPC in soil.
4 - The HI was calculated using non-cancer toxicity criteria for Aroclor-1254.
5 - Values are for hexavalent chromium.
6 - The preliminary remediation goal for lead is 400 mg/kg based on the Integrated Exposure Uptake Biokinetic (IEUBK)
     Model (U.S. EPA, 1994, 2009b). 

INDUSTRIAL OPERATIONS AREA


	INDUSTRIAL OPERATIONS AREA PROJECT REPORT
	TABLE OF CONTENTS
	ACRONYMS
	1.0 INTRODUCTION
	2.0 FIELD ACTIVITIES
	3.0 ANALYTICAL RESULTS
	4.0 HUMAN HEALTH RISK ASSESSMENT
	5.0 DATA COMPARISON TO SITE CLEANUP GOALS
	6.0 SUMMARY AND CONCLUSIONS
	TABLES
	2-1 Surface Soil (0 to 3 Feet) Sample Summary
	2-2 RIA 33 Petroflag TPH Results and Laboratory Confirmatory Sample Locations
	2-3 RIA 82 Petroflag TPH Results and Laboratory Confirmatory Sample Locations
	3-1 Analytical Results - Surface Soil
	3-2 Dioxin Analytical Results - Surface Soil
	3-3 Analytical Results - RIA 33 Subsurface Soil
	3-4 Analytical Results - RIA 82 Subsurface Soil
	4-1 Selection of Exposure Pathways
	4-2 Occurrence, Distribution, and Selection of Chemicals of Potential Concern - Direct Contact with Surface Soil
	4-3 Occurrence, Distribution, and Selection of Chemicals of Potential Concern - Migration from Surface Soil to Groundwater
	4-4 Summary of Refined Migration to Groundwater Evaluation - Surface Soil
	4-5 Occurrence, Distribution, and Selection of Chemicals of Potential Concern - Direct Contact with Subsurface Soil
	4-6 Occurrence, Distribution, and Selection of Chemicals of Potential Concern - Migration from Subsurface Soil to Groundwater
	4-7 Summary of Refined Migration to Groundwater Evaluation - Subsurface Soil
	4-8 Exposure Point Concentrations for Chemicals of Potential Concern
	4-9 Receptor Exposure Assumptions
	4-10 Non-Cancer Toxicity Data - Oral/Dermal
	4-11 Non-Cancer Toxicity Data - Inhalation
	4-12 Cancer Toxicity Data - Oral/Dermal
	4-13 Cancer Toxicity Data - Inhalation
	5-1 Surface Soil Concentrations Compared to Cleanup Goals

	FIGURES
	1-1	Main Base Map
	1-2	Site Boundaries
	2-1	Surface Soil Exposure Units
	2-2	Sample Locations – RIA 33
	2-3	Sample Locations – RIA 82
	4-1	Groundwater Sample Location Map
	4-2 	Surface Soil Non-Cancer Hazards
	4-3	Surface Soil Cancer Risks
	4-4	Subsurface Soil Non-Cancer Hazards
	4-5	Subsurface Soil Cancer Risks
	5-1	Surface Soil Concentrations Compared To PRGs and Background Values

	REFERENCES
	APPENDICES
	A FIELD DATA SHEETS
	B DATA VALIDATION AND DATA USABILITY MEMORANDA
	C ANALYTICAL DATA
	D SUPPORTING INFORMATION FOR HEALTH RISK ASSESSMENT
	D-1 RAGS PART D TABLES
	D-2 PROUCL PRINTOUTS
	D-3 SAMPLE CALCULATIONS
	D-4 LOCATION-BY-LOCATION RISK ESTIMATES
	D-5 LEAD MODELING RESULTS
	D-6 RISKS INCLUDING CHEMICALS OMITTED ON THE BASIS OF BACKGROUND

	E COMPARISON OF EPH AND VPH DATA IN SURFACE AND SUBSURFACE SOIL TO MCP CRITERIA
	 F PRG CALCULATIONS


